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SMALL HIGH-SPEED 
DIESELS as in locomo 
tives, fishing vessels, 
mobile equipment are 
served by the Elliott 
M5 turbocharger 


z 
i 
i! 
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MANY COMMUNITY POWER PLANTS AND IN 
DUSTRIAL POWER PLANTS get the ultimate in 


diesel performance with Elliott turbochargers 


SOME ADVANTAGES 


Improved efficiencies 

Higher pressure ratios 

More air flow 

Lower weight /horsepower ratios 
Lower specific fuel rates 

Less lube oil consumption 


Greater capacity to handle 
overloads 


Better scavenging 
e Improved thermal efficiencies 





EXHAUST TO ATMOSPHERE 


’ COOL AIR 
HOT GASES 4 FROM 
FROM ns 3 / : ATMOSPHERE 
ENGINE 
EXHAUST 


AIR UNDER 
PRESSURE TO ENGINE CYLINDERS 
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ELLIOTT TURBOCHARGERS in their design have long 


passed the stage of experimentation, and reached that of stabilized 


solutions in the many critical problems involved. This is the result 
of 14 years of Elliott experience in building and installing turbo- 
chargers on four-cycle diesels and more recently, on two-cycle engines 
as well. During this time over 10,000,000 hp of diesel engines has 
been turbocharged by Elliott 

Operated by the otherwise wasted energy of engine exhaust gases, 
Elliott turbochargers supply every function and advantage of super- 
charging without taking coll of engine power. Their application is 
an important economy in every way, and their performance is 
assured by the authoritative engineering experience back of them. 
For complete data contact your local Elliott field engineer, or write 


Elliott Company, Supercharger Dept., Jeannette, Pa. 


Elliott high-pressure turbocharger E iL. | é oO T v Company Fe 


from air compressor end. 
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ssembly Line Steam Trap Maintenance 
Saves Time and Money 


CHART I1—COST OF LABOR FOR 8 
TRAPS SERVICED AT ONE TIME 


CHART | — COST OF LABOR FOR 
ONE TRAP 


(assuming labor at $2.00 per hr.) 
LABOR MINUTES COST 


Get parts from storeroom 3 
Get tools 

From storeroom to trap 

Shut off steam 

Wait for traps to cool 


{essuming labor at $2.00 per hr.) 
LABOR MINUTES 


Get parts from store room... 3 
Get tools 2 
From store room to trap 5 
Shut off steam ; ! 
Wait for trap to cool 5 
Remove cap and mechanism..2 
Replace Valve, Seat and 
Lever Assembly 45 
Remove old gasket and 
clean gasket surface 2 
Apply gasket dope ! 
Put on new gasket al 
Install cap with mechanism..2 
| 
5 
4 


It costs less cost 
to repair a 
group of traps 
before they all 
need it than to 
wait and repair 


one at a time 








Remove caps and 
mechanisms 16 


Replace Valves, Seats and 
Lever Assemblies 36 


Remove old gaskets and clean 
gasket surfaces 16 
Apply gasket dope 8 
Put on new gaskets 8 
$1.15 Install caps and mechanisms 16 


Turn on steam 
Back to shop 
TOTAL PER TRAP 


TOTAL COST OF LABOR 
FOR 8 TRAPS SERVICED 
INDIVIDUALLY . 4 he. 36 mi 





34.5 min. 


=) 


Turn on steam 1 
Back to shop 5 
TOTAL 











The loss of $0.40 per trap times the 
remaining seven traps is $2.80. Sub- 
tracting $2.80 from $5.00 leaves a profit 
of $2.20 gained by servicing all eight 
traps at the same time 


RMSTRONG traps do not demand 
constant attention, but when they 
do need repairs, maintenance money can 
be saved by replacing parts not only in 
the trap requiring immediate attention, 
but also, in the remaining traps of 
Thus, if traps are put on regular 
maintenance schedule and assembly- 
line servicing is employed, a very 
definite profit can be shown, plus the 
assurance of maximum operating 
economy at all times. Traps are kept 
in tip-top shape, eliminating steam or 
fuel waste that might occur if the trap 
is not caught before it goes bad. 


that series 


For example, assume eight traps were 
installed on an eight-coil dryer at the 
time of its installation. When one of 
these traps becomes worn to the point 
of needing replacement parts, there is a 
direct savings if a// the traps receive new 
internal mechanisms at the same time 
Your local Armstrong Representative has 


Armstrong No. 800 draining a con- 
parts in stock and valuable trap service 


Several traps draining the same 
vector at Globe Steel Tubes Company. 


machine, receive approximately the 


same wear. When one trap becomes 
worn to the extent of needing new in- 
ternal parts the others will be soon 
to follow 


If the remaining traps have an 
average of 10% service life , before re- 
quiring repair, and the cost of a new 
valve, seat and lever assembly were 
approximately $4.00, replacement before 
absolutely necessary would involve a 
loss of $0.40 per trap However, the 
labor cost involved will more than make 
up for this loss 


Parts for this trap cost only 2% cents 
per year. Average trap life is 11 years. 


Chart I shows that the cost of labor 
involved to service one trap is $1.15 
Therefore, repair labor for eight traps 
serviced individually would cost ap- 
proximately $9.20 


Chart II shows the cost of labor 
involved to service all eight traps at 
the same time. Here we find the labor 
cost is only $4.20. This leaves a labor 
profit of $5.00. 
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knowledge to help you. Call him, or write: 


ARMSTRONG MACHINE WORKS 
810 Maple Street . Three Rivers, Michigan 


FREE MAINTENANCE BULLETINS — 


Bulletin No. 239 is an 8-page trap Ser- 
vice Guide; Bulletin No. 292 tells how 
to save money on trap 

repairs. Send for them 

— no obligation. 


ARMSTRONG STEAM TRAP 
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F IR TWO or three years now, you 
have been reading in Power EN 
GINEERING and other magazines in 
this field how the electrical demands 
ot the 


tremenc 


increasing at a 
in fact 
vears and show 


country are 


| 


lous rate they're 


doubling every ten 
no signs of falling off. Just in case 
a particular statistic to 


you want 


illustrate what is happening, the 
Commonwealth Edison system, serv 
ing the Chicago area, had a record 
peak load of 3,149,000-kw in 1953 
That 1s enough electricity, according 
to the end-to-end experts, to light 
31,490,000 lamps of 100 watts each 
lo meet the demand on the peak day, 
the system 


The 1953 


per cent 


the eleven stations of 


burned 35,265 tons of coal 
peak load represented 96 
of the capacity of the Commonwealth 
Edison system and occurred from 5:30 
Decem 


6:00 P.M. on Wednesday, 


23. The 


to 


ber normal regular heavy 


winter demand was undoubtedly aug 
mented by a record amount of Christ 
mas tree and decorative lighting and 
it is estimated that this special light 
ing added approximately 100,000 kw 
to the regular load 


* * * 


“LEVELAND Electric [luminat- 

4 ing Co. has been cited for the 
Charles A. Coffin Award, highest 
distinction in the electric industry, 
it was reported by the Edison Elec- 
tric Institute. 

Its second such honor in the last 
three years, the company was cited 
“for its application of modern and 
progressive management principles 
and techniques in meeting prob- 
lems of growing complexity arising 
from rapid expansion and increas- 
ing costs; in effecting reduced costs 
of managing and operating the busi- 
ness; and in broadening executive 
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AND PUBLIC UTIUTIES AND INDUSTRIAL PLANTS 


participation in civic and com. 
munity activities.” 

The Coffin) Award 
lished 32 years ago by the Charles 
A. Coffin Foundation, in honor of 
the first president of General Elec- 
tric Co. Presentation of the final 
award was made at special cere- 
monies during the Edison Electric 
Institute's 22nd annual convention, 
held in Atlantic City in June. 


* * * 


was estab- 


of 
operating 


| IR Cat h 

150,000 kw, now 
at TVA’'s Shawnee Steam Plant neat 
Paducah 


commercial 


generating units, 


are 


The fourth unit went into 
operation recently. Six 
more units remain to be completed 
Shawnee is being buile to furnish 
power to new atomic energy plants 

Phe units now completed represent 
the plant originally designed by TVA 
to meet half of the initial power re 
quirements for AEC at Paducah 
Meanwhile TVA was called upon to 
more than double the original supply, 
providing more than 1,200,000 kw 

Construction of the Shawnee plant 
is being accomplished within TVA 
estimates, it The cost per 
kilowatt of capability for the com 
pleted plant is estimated at $145 

{ private company, Electric En 
ergy, Inc., will furnish AEC approxi 
mately 735,000 kw from its plant 
under construction at Joppa, 


IS stated 


now 
Il] 


units now 


Pwo of this plant's planned six 
are operating 
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i TAKES something special in 
the form of a starter to get the 
big Pratt & Whitney J57 jet engine 
into operation. Eight of these en- 
gines provide the Boeing B-52 
Stratofortress with more than 80,000 
hp. The engine cannot be started 
in the usual manner with an elec- 
tric starter or a cartridge. It calls 
for a terrific blast of compressed air 
to be directed at air turbine 
starter motor, which in turn spins 
the J57 fast enough to sustain com- 
bustion. The Boeing 502 gas tur- 
bine has been found capable of 
providing this blast. The gas tur- 


an 








FIG. 1221 
OS&4 Y, union bon 
net. Sizes: %" to 
2”. 600 pound pri 


mary pressure series 
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FIG. 1021 
Inside screw union 
bonnet. Sizes: 4" to 
2". 600 pound pri- 


\ mary pressure series. 
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New design makes 
OIC forged steel gate valves 


the most modern line... 


NEW: stronger stem-to-wedge connection. Improved, 
modern design increases pull-out strength to many times 
the theoretical requirement. This design distributes the 
pull-out load more efficiently throughout the wedge 
structure to meet the most stringent specifications of 


valve buyers in all fields. 


NEW: wedges wear longer. Wedges are made of 13% 
chrome stainless steel for corrosion resistance. They are 
duracased to at least 1000 Brinell Hardness to prevent 
galling and excessive wear caused by frequent closures 


upon foreign particles in the flow. 


NEW: union bonnet design is more efficient. Body-to- 
bonnet joint of the male-female type provides a recess 
for the gasket. It is contained more securely, reducing 
the possibility of leakage or a blown gasket. 


OTHER OUTSTANDING FEATURES 
Stem threads of all OIC inside screw, forged steel valves 
are always contained inside the bonnet. They can’t pos- 


ae 


Vatves 


sibly load up with corrosive matter which might be in 
the flow. This keeps the threads clean and free running, 
and contributes to longer stem wear. 

Modern OIC Seal-Ever packing is a special composition 
which eliminates electrolytic action between the stem 
and the packing. This prevents stem corrosion in the 
packing area and helps maintain a leakproof seal. 

Back-seating feature provides means of repacking 
valves while in service. 

OS & Y valve gland “I” bolts are retained on trunnions 
by modern, more efficient, stainless steel snap rings. 

Shoulder-type seat rings are expanded into the body 
under heavy pressure. They are accurately machined to 
mate tightly with the wedge for a positive seal. 

Order modern OIC Forged Steel Valves from your 
nearby OIC Distributor. Write and request Folder No. 195. 

OIC Forged Steel Valves are also available in globes, 
angles and checks in a variety of trims for any service. 


THE OH!O INJECTOR COMPANY * WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 


BRONZE & IRON 
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One of Boeing's 502” gas turbines pro- 
viding 140 air hp, adapted as starter 
for 157 engine on B-52 Stratofortress 


bine unit, complete with two en- 
gines, two compressors, fuel tanks, 
batteries, starting systems and in- 
strument panels, is all mounted on 
a dolly, as shown in the accompany- 
ing illustration. It puts out 280 air 
hp as compared with the 57 hp 
provided by a commercial prede- 
cessor. 
a ok ot 

HE NEWCOMEN MEDAL, 

given only three times before in 
the history of the U. S. branch of 
The Newcomen Society, was recent 
ly awarded to William H. Rowand, 
vice president of Babcock & Wil- 
cox Co. The medal awarded 
primarily for Mr 
tributions to steam 
most among which was his inven 
tion in 1946 of 
separator. He was also active in sub 
sequent development of higher-tem 
perature and higher-pressure boilers 


was 
Rowand's con 
progress, fore 


the cyclone steam 


* * * 


TANDARDS are a complex and 
serious matter. Only once in a 
blue moon do we have an opportu 
nity to present the story of standards 
in a light vein, using cartoons to 
provide humor. This has been done 
very skillfully in a booklet entitled 


Through History With Standards 


of xroven [Efistory with STANDARD: 

















Caption for this drawing in standards book: “It shall 
be a vexation only to understand the report 
Isaiah, XXVIII." 


American Standards 
, 70 E. 45th St., New 


published by 
Association, Inc 
York 17, N. Y 
Reproduced here is a typical exam 
ple of the illustrations used. This one 
accompanies a discussion on how a 
standard for steam boilers brought 
This 


the 


new safety to an old hazard 
part of the booklet 
work done in developing the present 


ASME Boiler Cod 


de scribes 


day 


{ W. ARGUE has been named 
* engineering manager of Stone 
& Webster Engineering Corp. with 
headquarters in Boston. He will be 
in charge of engineering and de- 
sign activities. He joined the com- 
pany in 1941 and was named 
assistant engineering manager in 
November, 1952. W. F. Ryan, vice 
president, has been named the firm's 
senior consulting engineer. 
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LETTERS 








TO THE EDITORS 








The Separate Loop 
at 270-250 F 


THE ARTICLE entitled ‘High Tem- 
perature Water Heats Twenty-Nine 
Palms Marine Base”’ on page 84 of 
your March issue is very interesting. 
I wonder if you could transmit to the 
author a question regarding the flow 
diagram on page 85. 

Opposite this diagram, the article 
states that “by means of a separate 
loop at 270 250 F. serves the hot 
water coil or coils installed as a part 
of the heating and cooling system.” 
Now the diagram shows this to be all 
one circuit from the boiler to the heat- 
ing system. Apparently, there is 
something missing in the diagram and 
I am curious enough to bring this 
matter to the author’s attention 
through your very kind action 
C. E. Bronson, Kewanee, Il. 


Editor's Note: — Mr. Bronson’s let- 
ter was forwarded to J. P. Harring- 
ton of Harrington & Bradford, con- 
sulting engineers, Los Angeles, Calif. 
and here is his reply: 


LETTER to POWER’ ENGI- 
NEERING relative to our article on 
high-temperature water has been 
forwarded to this office with the re- 
quest that we answer your question 
regarding the “‘separate loop at 270 
250 F.” 

The enclosed enlargement of that 
portion of the flow diagram in ques- 
tion will tend to clarify the operating 
features of the secondary loop. For 
example, if the load to be served at 
270-250 F water was required, the 
flow conditions in and at the secon- 
dary loop would be as noted on the 
sketch. For this maximum load, the 
three-way valve would be closed 
against the supply, open full on the 
return, and the full 10 gpm would 
be entering the secondary loop and 
the equivalent amount of 250 F would 
be leaving the secondary loop to the 


YOUR 


10 GPM FROM SUPPLY MAIN 








50 GPM 
j 
\ 





‘see ‘ 





| MOT. SWAY VALVE CIRCULATOR 


J GPM TO RETURN Main 


return main. (See diagram above). 

Under conditions of reduced load, 
the three-way valve would open 
toward the supply and be restricted 
against the return. Only that quan- 
tity of high-temperature water re- 
quired to meet the new load condi- 
tions would enter the secondary loop, 
the remainder would be by-passed 
through the three-way valve to the 
return main. 

It is evident, we are sure, that if 
the main distribution system is de- 
signed for a temperature of 100 F 
differential and the equipment serv- 
ing the load is selected on a 20 F 
temperature differential, then the 
circulation rate within the secondary 
loop must be approximately five 
times greater than the maximum 
high-temperature requirements of the 
building. 

Your interest in the article is grati- 
fying and we are glad that POWER 
ENGINEERING afforded us the op- 
portunity of clarifying a feature of 
this type of installation which was 
of necessity somewhat clouded by 
the omission of specific examples and 
details. —— J. P. Harrington 
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| AROLD DURGIN, recently 

elected as a fellow of The Amer 
ican Institute of Electrical Engineers, 
sent this Executive Editor 
Chester Earle: 


note to 


“| don’t remember just where our 


plant stood when you 


Central Vermont Pub 


ya turbine 
last visited u 
lie Service Corp.), but I 
you were ¢ put in another 
unit. A had one unit 
running and 
bled. During the 
matter of fact, up until a couple of 
weeks ago we had all three unit 
At the moment, No. 3 unit 
dismantled for some me 


expect since 
here we hay 
I recall it, we 
another 
past fall and as a 


being assem 


f 


running 
is being 
chanical changes which have alread 
to units | and 2. We are 
operating regularly on No. 6 
appears that the problen 
burning this oil in the 


been made 
now 
oil, and it 
of successfully 
olved 


yas turbines has been 


Walter N. Handy, Walter N 
Handy Company, Inc., requested 
copies of the article on fly ash (Apr. 


"D4, p. 70), along with this comment: 


information we are 
marketing the fly ash produced by 
the utilities at Milwaukee, Kansa 
City, St. Louis, Louisville, and Corn 
Products Company at Argo, Ill.” 


when Mr. Handy 
was in our office, he gave us these 
interesting facts: (1) his company is 
now supplying a substantial tonnage 
of fly ash for oil-well cements; (2 
the ICC has issued an order that a 
rate of 9'4 per cent of Docket 28,300 
shall be made effective prior to July 
22 for fly ash which in some freight 
territories will mean a freight reduc 
tion on fly ash of about 50 per cent 
in others, it may be only 10 per cent. 
The above should be viewed con 
servatively by those prepared to do 
a good engineering job of marketing 
fly ash it takes more than fly 
ash to go into the fly ash business. 
Some people have gotten into trouble 
with it, and the principal reason was 
lack of sound engineering. Too much 
of this could give a promising infant 
industry a black eye when its re 
cuperative powers are at the lowest 
point, 


“For your 


A few days later, 


Incidentally, ASME advises u 
that their supply of papers Nos 
49-A-79, 49-A-81, 49-A-82 and 49 
1-83 is exhausted and that any further 
requests must be filled by photostating 
at their regular page rales. 


Greif, Jones & Brakeley, queried: 


‘I noticed that POWER ENGINEER- 
ING has invented a new metallic 
insulation, magnesium to be exact. 
Does it really work? But quite seri- 
ously, if it had not been for two years 
of writing about this fluffy material, 
never would have noticed 
March issue, Fig. 4, 
you meant magnesia 


I probably 
this typo in the 
p. 74. I am sure 


rather than magnesium.” 


All of a sudden we became aware 
of our invention of a new metallic 
insulation and have already admin- 
istered 40 lashes to the proofreader 
for so inventing it. We did mean 


maqnesia, 


The 35th year in the field of elec- 
trical operation for F. E. Burkheimer, 
city electrician in Winthrop, Minn., 
brought us an enthusiastic note: 


‘I like the new products material 
features, also the electrical engineer- 
ing problems as presented in POWER 
ENGINEERING each month. Person- 
ally, I like to review problems in 
electrical distribution, 3-phase delta 
and 4 wire wye voltage and metering. 

I have just completed installation 
of 3 single phase 50 kva voltage regu- 
lators for our present voltage of 2400 
v. Later this summer we will cut 
over to 4160 Y voltage.”’ 

Others interested in reviewing 
problems in electrical distribution 
may want to check that authoritative 
volume — Croft’s American Electri- 
cians Handbook. It covers many of 
the basic aspects of low voltage elec- 
trical distribution 


“Hang on to that — 
that's evidence!” 


In concise manner, Frank Westi- 
nicky, Chicago, said: 


POWER 


through your 


* Looking 
ENGINEERING magazine, I saw an 
article I should like to have Zone 
Heating. My partner would tear my 
head off if I tore up the magazine, 
so please send me the tear sheets.” 
Pronto we sent Steam Alone Pow- 

ers New System Using Unit Heaters 
Feb. 54, p. 77. We wanted no tearing 
apart of magazine or head. 


It was also a pleasure to send tear 
sheets of Automatic Hard Facing of 
Worn Pulverizer Parts Pays Off, to 
Sefior Andres Zauschevich, Admin- 
istrador, Fundicion Nacional de Pai- 
pote Ltda, Copiapo, Chile, South 
America. The request was made by 
John Drabelle currently sojourning 
in Florida. 

Sefior Z. has some Raymond mills 
and we trust this will be helpful in- 
formation. Our executive editor spent 
several hours watching the machine 
work down in the Lake Shore Station 
at Cleveland, and he can certify that 
it produces exactly the result shown 
in the photographs and works just 
the way author Ruggie described it 
in the April issue. The Cleveland 
people rigged up the whole procedure 
themselves. 

It looks to us like the sort of thing 
that anybody with the roller-type 
mills should look into in order to 
save time and money in maintenance. 


To far-away China we sent a copy 
of the colored poster of an Atomic 
Power Plant. It went to Engineer 
C. W. Chang, Hsinying Pulp Mill, 
Taiwan Pulp & Paper Corp., Tainan 
City, Taiwan (Formosa). 


G. L. Master, mechanical engineer 
for Metropolitan Edison Company, 
tells us how he will use his copy: 

‘‘As a public relations function we 
have been conducting guided tours o 
organized groups through our newest 
generating station. In explaining the 
fu‘ure of our industry, atomic power 
may be discussed, and a poster 
as you offer, may help to show how 
the atom will be put to work produc 
ing power for us.” 


such 


We are heartily in favor of Mas- 
ter’s idea to publicize future applica- 
tions of the atom, and hope that he 
will call on the editor of POWER 
ENGINEERING for any assistance he 
may need. Editor Andrew Kramer 
for a long time has keen a specialist 
in the peaceful use of the atom. He is 
a member of the AEC Advisory Com- 
mittee, spends about half of his time 
with other members of the committee 
at AEC facilities, and prepared the 
text in the recent publication ‘ Nu- 
clear Power Reactor Technology.” 
This government publication gives 
him eredit for this, a rare circum- 
stance and a point which is easily 
overlooked by the casual reader. In 
his spare time Andy edits ATOMICS. 





is the only turbine oil 
that is super refined for superior performance 
by the ALCHLOR PROCESS 


Barrel No. 1 contains a highly 
refined oil that will become Gulf- 
crest. It has gone through the 
usual steps used in refining other 
turbine oils—but has not yet been 


Alchlor Processed. 


’ 


1954 


Barrel No. 2 contains the part 
approximately 15‘; —discarded 
by the Alchlor Process. This dis- 
carded portion contains unstable 
hydrocarbons which, if allowed to 
remain in a turbine oil, are likely 
to oxidize, increase neutralization 
number, form sludge, emulsifiers, 


and harmful acids. 


Call your nearest Gulf office today and have a Gulf Sales Engi- 
neer recommend the proper grade of Gulfcrest Oil to meet the 


specific requirements of your turbines, 
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Barrel No. 3 contains Alchlor 
Processed Gulfcrest—the incom- 
parably pure lubricant that lasts 
longer, gives superior perform- 
ance and helps keep your turbine 
systems clean indefinitely. To 
make Gulfcrest even finer, special 
inhibitors are added to give it 
still greater stability and protect 


against corrosion and foam. 


INDUSTRIAL 
LUBRICATION 


GULF OIL CORPORATION * GULF REFINING COMPANY ° 1822 Gulf Building, Pittsburgh 30, Pa. 
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@ Engineers tell us Yarway Remote 
Liquid Level Indicators are the most de- 
pendable boiler insurance they can have. 


Instant ... accurate... brilliant . . . con- 
tinuous readings of boiler water level are 
seen on the panel or wherever you wish in 
your plant. You know the readings are 
right because they are controlled by the 
boiler water itself... by the pressure dif- 
ferential between a constant head of water 
and the varying head in the boiler drum. /n- 
dicating mechanism is never under pressure. 








Yarway Indi¢ators may be equipped with 
a Yarway Control Unit that operates 
Remote Hi-Lo-Alarm signal lights or 
horns. For a 24-hour record of boiler water 
levels, use the Yarway Hi-Lo-Graph 





Recorder. 





On the boiler drum itself you’ll want 
Yarway Water Gages . . . and these 
“bright as a star’’ gage readings can now 
be televised with a Yarway—Rrca Tele- 
vision chain. 








From drum to panel and at all remote loca- 
tions, Yarway equipment gives you the 
safest boiler protection you can buy 
proved beyond doubt in thousands of 
power plants. 





Write for the specific bulletins you want. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


} NEW! WIDER VISION! 


Clear, brilliant readings from any angle, are possible with 
the new “wide vision" face on the Yarway Remote Liquid 
Level Indicator. Pointer is always visible, even at extreme 
high end low water levels. 


The Yorway Indicator is manometric type with automatic 
temperature compensation, as approved for use under the 
ruling of A.S.M.E. Boiler Code Committee in Case #1155 


Described in Yarway Bulletin WG-1824. 





a 

















steam plant equipment 


STEAM TRAPS 
STRAINERS 

Spray NozzZ_es 
DIGESTER VALVES 
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BLow-OFrF VALVES 

WATER COLUMNS AND GAGES 
Liquip LEVEL INDICATORS 
EXPANSION JOINTS 
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VULCAN 


Duat- 
Wall Deslaggers 


With direct-acting valve 
Clean BETTER and FASTER 


K, EP slag and sintered dust from up- 


setting heat-transfer capacity and superheat 
or reheat control. Stop their build-up 
quickly and effectively—with the high-power 
mass blowing and fast action of Vulcan 
Wall Deslaggers. 

Thanks to dual-motor drive—electric or 


air, electric shown—a Vulcan Deslagger 








SLAG BUILD-UP 





extends into the boiler, cleans and retracts 
from the high-temperature zone—all in 76 
seconds. The cycle can be repeated often, 
if needed to control deposits. 

Steam, air or water—or any combination 
of them—may be used as the blowing 
medium without change in equipment. The 


blowing or cleaning arc can be any angle 





up to a full 360 degrees. 
rhe story is told in detail by new Bulletin 
1016. Write for it. 


COPES -VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 


ERIE 4, PENNSYLVANIA 
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th their 
hiesel-ari/eh, 
front-end loaders” 


A large fire-brick manufacturing company in the Philadelphia area had the 
problem of premature bearing failure in its diesel-driven loaders and shovel. 


Headlights on even in daylight... 


Sinclair Lubrication Engineer Harry Donovan reports, “These units 

were Operating around the clock under conditions so dusty that 

headlights were required. Crankcases had to be drained and flushed bi-weekly! My first 
recommendation was closer adherence to an air filter maintenance program.” 


Drain intervals doubled! 


Mr. Donovan continues, “Further observation proved to me that excessive 

idling and overloading were all contributing factors to a severe sludge condition. 

I recommended Sinclair SUPER TENOL” — explaining that the superior quality of the 
base oil plus the Sinclair formulated additives would extend bearing life while at the same 
time removing accumulated lacquer and sludge. A trial period proved SUPER TENOL 
doubled drain intervals and eliminated flushing entirely. This company 

now uses Sinclair SUPER TENOL exclusively.” 


Why not give a Sinclair Lubrication Engineer the chance to solve your 
lubrication problems? There's no obligation. Contact your local Sinclair office or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR LUBRICANTS 
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When coal is carried to Narragansett. 
© 


U.S. Rubber conveyor belts take over 


When coal arrives at the docks of the Narragansett Electric 
Company, conveyor belts get to work and haul the coal to 
crushers, then to storage, and finally to the boilers which 
motivate the generators. Eight different belts are used, all 
made by United States Rubber Company. They do their 
job so steadily, economically and dependably that officials 
of the electric company have ordered additional “U.S.” 


belting for further expansion. 


“U.S.” belting technicians are constantly coming up with 


a new developments that pay off at a dollars-and-cents level 
This “U.S.” belt carries coal at a rate of 1000 , ~ 
tons per hour at a speed of 615 feet per minute, for you. Familiarize yourself with the advantages of “U. S. 
to a crushing station ‘ ° : ° 
. Mhree-Way Engineering. Get in touch with any of the 26 
“U.S.” District Sales Offices, each staffed with engineers. 
“U.S.” Research perfects it. “U.S.” belting service is also obtainable from any of our 


“U.S.” Production builds it. selected distributors. Or write to address below 
U.S. Industry depends on it, 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION « ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
Hose « Belting « Expansion Joints * Rubber-to-meta! Products « Oil Field Specialties +« Plastic Pipe and Fittings + Grinding Wheels « VPackings + Tapes 


Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Holl Coverings « Mats and Matting 
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“Blackballing / COAL/DUS 


OO 


THE CONTROL OF COAL DUST in power 
plants has been perfected by Johnson-March 
with engineered systems that stop coal dust 
at its source .. . wherever it occurs. . . before 


it can become airborne. 


NO LONGER NEED COAL DUST BE... 
@ a maintenance problem 
@ a community nuisance 


@ a fire or explosion hazard 


LOW-COST INSTALLATIONS at car dumpers, 
crushers, hoppers, belt galleries and coal 
piles are successfully eliminating coal dust 
in many leading power plants throughout 
the country. Similarly, fly ash handling and 





from Power Plants! 


disposal need no longer be a dust problem. 
No costly ducts, hoods or fans to interfere 
with normal operations. First cost is 1/10 that 
of other systems and maintenance cost is 
next to nothing. 


JOHNSON-MARCH ENGINEERED SYSTEMS are 
used in many plants to supplement and 
improve the effectiveness of existing mechani- 
cal dust collection systems. If you now have 
such a system, or if you have no control 
over coal dust, let Johnson-March engineers 
analyze your dust problems and recommend 
an economical “custom-made” system that 
will eliminate your plant and community 
dust nuisance. Write for full details. 


Johnson é March 


Dust Control Engineering 
DEPT. PE, 1724 CHESTNUT STREET, PHILADELPHIA 3, PA. 
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Mechanical engineers are quite familiar with the fact 
that today’s high operating temperatures may produce 
severe expansion stresses and reactions in high tem- 
perature power piping systems. But the accurate 
determination of these by analytical methods ean in- 
volve extremely complicated and tedious mathematies. 

A proved means for eliminating much of the expense 
of this essential engineering is the Kellogg Model Tester. 
This device's patented electrical measuring heads (illus- 
trated), together with its servo-operated electronic 
equipment, enable Kellogg engineers to make complete 
analyses of thermal effeets including line movements... 
at low cost. 

For very complicated) piping systems, the model 
tester is the only practical method of obtaining accurate 
solutions. For simpler systems, it serves as a relatively 
Inexpensive cheek on calculated results. Furthermore, 
once the permissible reactions are established for load- 
ings at the throttle valve and the superheater header 
connections, the optimum design for the remainder of 
the system can be developed without remoy ing the model 


OTHER FABRICATED PR 


Consider the 
low cost of 
model testing 


when critical piping 
is the order! 


from the tester. For analyses of less complicated iping 
systems, Kellogg engineers employ a modern [BM com. 
puter to reduce costs and time required toarrive at results, 

Well-conceived support and anchor designs for the 
suspension and expansion control of all classes of lines 
are readily established from the information furnished 
by the model tester. Tt can also provide data to insure 
proper handling of the piping in the field, during welding 
and heat treating... minimizing strains, due to ex- 
traneotus loadings. which might be detrimental to the 
production of soundly welded joints. 

This approach to the problems of eritical power 
piping — the development of new and improved methods, 
of less EX PeTsiy methods is Kellogg's basie stock in 
trade. Many power station designers and utility com- 
panies also say its the basie reason why they re peatedly 
apeenty “eritical power piping hy Kellogg” 

cena 


NEW POWER PIPING BOOKLET Send for 


deseriptive literature about Kellogg's extensive facilities 
for assuring the highest quality workmanship. 


include: Pressure Vessels Vacuum 


Vessels Fractionating Columns ... Drums and Shells... Heat Exchangers . . . Process Piping 
Bends and Headers . . . Forged and Welded Fittings 


FABRICATED PRODUCTS DIVISION - 


M. W. KELLOGG 


Ge 
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Largest Diesel Power Generating Station in the U.S. 


reduces cylinder and 
piston ring wear with 


SHELL ROTELLA OIL 


Electric power for the City of Grand Haven, 
Michigan, and the surrounding area, 1s 
generated by diesel engines in the largest 
municipal power station of its kind in the 
U. S. A. Shell Rotella Oil is the cylinder 
lubricant. 


The anti-corrosive action in Shell Rotella 
Oil combats the major cause of engine wear 
. cylinder and piston ring wear caused 
by acid action from the by-products of 


incomplete combustion and condensation. 


Tougher lubricating film in Shell Rotella 
Oil gives cylinders and rings greater pro- 
tection . . . minimizes wear. Its effective 
detergent-dispersant action prevents harm- 
ful deposits. 


Write for technical information. See for 
yourself how Shell Rotella Oil can help 
reduce your engine maintenance costs. 


SHELL OIL COMPANY 


SO WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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. These Bailey Boiler Controls at the Chicago Pneumatic 
T 


1 ¢ me mny's new plant in Ut 1, N.Y. insure efficient 


operation of three 25,000 Ib per hour, 100 psi, spreader 


stoker-fired boilers 





How to INCREASE 
the Efficiency of YOUR 
BOILER-ROOM DOLLAR 





Before you get steam you've got to spend 
dollars—so dollars are a form of energy. 

And if your boiler-room dollars are invested 
in equipment that isn’t working efficiently, 
economically, your “investment” is poor. 

That’s where co-ordinated controls by Bailey 
can help. Here’s why they'll increase your 


8 : - ” 
boiler-room investment efficiency”: 


1. Complete Range of Equipment —fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer ef instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company’s 
sales-service engineers are located in more 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 


imum of travel time and expense. 


For better “boiler-room investment” efficiency 
—for more power per fuel dollar, less outage 
and safer working conditions, you owe it to 
yourself to investigate Bailey Controls. Ask a 
Bailey engineer to arrange a visit to a nearby 
Bailey installation. We’re proud to stand on 


our record: “More power to you!” 
? A-111-0 


ROAD 
OHIO 


IVANHOE 
LAND 10, 
far Steam Plaats 


a) TION 
Re 
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" Outdoor Unit for Columbus and Southern 
Ohio Electric's Picway Station is Designed 
for Operation with Ohio Strip Mine Coal 
under Peaking Load Conditions 


900,000 Ibs. /hr. capacity 

1500 psig design at superheater outlet 
1350 psig operating pressure 

950°F. temperature at superheater outlet 





Furnace Heat Release: 
13,500 B.T.U. per cu. ft. of furnace 
volume 
85,000 B.T.U. per sq. ft. of furnace 


envelope 


Furnace Width—40'7” 

Furnace Depth—24'0 ;',” 

Over-all efficiency 86.5°/ 
Commonwealth Associates, Inc., Engineers 























( ‘ 
® Ouifro AMO 


Boston New York Philadelphia Buffalo Washington Pittsburgh Cleveland Detroit Chicago Cincinnati Charlotte New Orleans 
Atlanta St. Lovis Kansas City St.Paul Tulsa Houston Denver Salt Lake City Los Angeles San Francisco Portland Seattle 


COMPLETE STEAM GENERATING UNITS 


AND FUEL BURNING EQUIPMENT FOR PUBLIC UTILITIES, INDUSTRIAL POWER AND HEATING PLANTS 





New Orleans Public Service, Inc. 
975,000 Ibs. /hr. 1750 psig design and 
1005°F, Pressurized Tomas 


Public Service Co. of Indiana, Inc. 


Columbus and Southern Ohio 
Electric Company to install 
this 900,000 pounds per hour 
Riley Steam Generating Unit 


Clean and liberal design is one reason why 
acceptance of Riley equipment by public utility 
power engineers continues to maintain steady 
growth. This installation for Columbus and 
Southern Ohio Electric Company adds another 
unit to Riley's long list of sales to new and old 
customers. 


Fle (“Ueryd 


If your company is considering additional steam 
generating facilities, it will pay you, as it has so 
many others, to investigate thoroughly the advan- 
tages of working with Riley. 


Four Riley No. 550 Pulverizers for Quiet, 
Vibrationless Operation at Wide Load Ranges 
Pulverizing parts faced with erosion resistant Tungsten Carbide 
assure sustained high fineness and low maintenance cost per ton 
over months of continuous operation. Capacity of each pulverizer 
is fifteen tons per hour. 


For more data circle 513 on Post Card 


805,000 Ibs. /hr. Reheat. 2075 psig, 
1005°F. and 1005° Reheat 
Sargent & Lundy, Engineers 


Houston Lighting & Power Co. 
2—1,250,000 Ibs. /hr. Reheat 
2125 psig, 1005°F. and 1005° 
eheat. Pressurized Furnace 

Ebasco Services, Inc., Engineers 


Dallas Power & Light Co. 
1,050,000 Ibs. /hr, Reheat 


1550 psig, 1005 °F. Pressurized Furnace 


Ebasco Services, Inc., Engineers 


Texas Electric Service Co. 
1,250,000 Ibs. /hr. Reheat 
2125 psig, 1005°F. and 1005° 
eat. Pressurized Furnace 
Ebasco Services, Inc., Engineers 


Louisi Power Company 
1,000,000 Ibs. ‘w. Reheat 
1725 psig, 1005°F. and 1605° 
eheat. Pressurized Furnace 
Ebasco Services, Inc., Engineers 





City of Los Angeles 
Department of Water & Power 
2—1,200,000 Ibs. /hr. Reheat 

2075 psig, 1000°F., 1000° Reheat 


Moncagehvte Power Company 
he Potomac Edison Co. 


700,000 Ibs. /hr. 1050 psig, 905°F. 
Sanderson & Porter, Engineers 


Southwestern Gas & Electric Co. 


630,000 Ibs. /hr. 1025 psig, 
1005°F.—Pressurized Furnace 
Sargent & Lundy, Engineers 


Central Minois Light Co. 


600,000 Ibs. /hr., 950 psig. 900°F 
Commonwealth Services, Engineers 


Northern States Power Co. 


385,000 Ibs. /hr., 1500 psig, 950°F. 
Pioneer Service & Engineering Co, 
Engineers 


South Carolina 
Public Service Authority 


460,000 Ibs. /hr., 1025 psig, 900°F. 
Ford, Bacon & Davis, Engineers 


lowa Electric Light & Power Co. 
300,000 Ibs. /hr., 975 psig, 910°F. 


South Carolina Gas & Electric Co. 


400,000 ibs. ‘hr. 1475 psig, 955°F. 
Gilbert Associates, Engineers 


Utah Power & Light Co. 


620,000 Ibs. /hr. 1500 psig, 955°F. 
575,000 Ibs. /hr. 

1000 °F. 1000° Reheat 

Bechtel Corp., Engineers 


Arkansas Power & Light Co. 


650,000 Ibs. /hr., 1050 psig, 905°F. 
Ebasco Services, Inc., Engineers 


Gulf Power Company 
325,000 Ibs. /hr., 1000 psig, 900°F. 
uthern Services, he el 


lowa-Winois Gas & Electric Co. 
250,000 Ibs. /hv., 975 psig, 905 °F. 


Ohie Edison Co. 


225,000 Ibs. /hr., 975 psig, 900'F. 
Commonwealth Services, ngineers 


Mississippi Power Co. 


230,000 Ibs. /hr., 925 psig, 850°F. 
Southern Svcieis, Heaton 


interstate Power Co. 


200,000 Ibs. /hr., 725 psig, 910°F. 
Sargent & Lundy, Buttes 


Southwestern Public Service Co. 
330,000 Ibs. /hr., 1050 psig, 900°F. 








Stockpiles coal anywher 
Coal brought in by water to Midwest chemi- 
cal plant is economically hauled to stock- 
, spread in 4-in. layers and compacted 
Allis-Chalmers 41,000-Ib., 175-net en- 
hp. HD-20 Tractor pulling scraper 
t carries 18 tons. 


uP 
72099 


ga 


Handles coke for steel mill — 

Allis- Chalmers 72-drawbar hp., 18,800-Ib. 
HD.-9 Tractor dozes coke out onto stockpile, 
levels and compacts it, then reclaims it as 
needed. Freezing of coke surface in winter 
no longer hinders operation with tractors 
as it did with previous system. 


Takes care of all coal handling . . . 


This 109-drawbar hp., 27,850-lb. Allis-Chalmers 
HD-15 Tractor easily stores and reclaims all 
coal for an Eastern power plant. 





Tractors 


Make Coal Handling 
More Flexible 


Storing and reclaiming coal with tractors is consider- 
ably more flexible, as well as more economical, than 
with complex conveyor or crane systems. Tractor 
handling permits keeping equipment investment in 
close balance with current operating needs at all 
times. As demand increases, or if it is necessary to 
speed up handling during rush periods, more tractor 
units can be added. Also, storage areas can be aban- 
doned without leaving money tied up in idle sta- 
tionary equipment. 

With tractors, coal can be stored wherever there 
is available space — and can be reclaimed whenever 


For more data circle 514 on Post Card 


needed. Crawler tractors work free of rails and run- 
ways, make their own “roadway” anywhere. They 
can handle all coal moving — or will supplement 
existing facilities. 


Work with Blades, Scrapers, 
Front-End Shovels 


When unloading station is near storage area, tractors 
with bulldozer blades can economically move coal 
alone or work along with other equipment. Teamed 
up with scrapers, the tractors can haul coal to remote 
storage areas located anywhere. Tractor shovels are 
versatile units that can move coal to stockpiles and 
reclaim it, maintain piles, or load it to hoppers, cars 
or trucks. 


Whether they work with blades, scrapers or front- 
end shovels, tractors spread coal out in thin layers and 
compact it well by constant travel over the pile. This 
tight packing of horizontal layers eliminates flues that 
cause spontaneous combustion in loose conical piles. 


Handle Other Jobs, Too 


Tractors offer additional versatility and flexibility 
through other than coal handling use. They also can 
take care of plant or yard maintenance, car spotting, 
snow removal, excavating, moving heavy equipment 
or materials, dozens of other jobs. 

Find out more about how tractor equipment can 
improve coal handling for you. See your Allis- 
Chalmers industrial tractor dealer for a demonstra- 
tion. Also, send for free booklet, “Economic Coal 
Storage with Allis-Chalmers Tractors.” 
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INSTRUMENTS AND CONTROLS 
101 


eration - 
relerence 
applicable to steam generation 
electron 


instruments for Steam Gen- 

Bulletin 9050 32 pp isa handy 
for all manufacturer’s products 
including 
electric and me 
chanical and 
trols. Power engineers will find it useful in 
selecting instrumentation for moderniza 
tion ol package MM inane ipolis 
Honeywell Regulator Co 


102 
Catalog S¢ 
manufacturer's 
level controls and safety 
boiler feeders, low 
controllers and reliet 
adapt itions ind 
engineering mlormation, 
pacity curves and roughing-in dimensions 
with parallel data on the different models 
tabulated for quick comparisons. Includes 
sheet. MeDonnell & Miller, Ine 


pneumatic 


types Ob instruments con- 


bolers 


Boiler Water Level Controls 

5, 24 pp, Is a re vised edition of 

catalog of boiler water 
Ineludes 

eut-olts pump 

valves ilso special 


(Contains 


devices 


waiter 


components 
including en 


price 


103 Controls for Liquids, Gases 

sSulletin OO4, 36 pp, Is 4@ revise d edition of 
company’s general catalog on measuring 
and control equipment. This practical 
book contains information on many types 
of controllers, gages, record 
ers, meters, valves, Venturi tubes ete , ap 
plicable for water and sewage works, power 
Simplex Valve 


nanometers 


and processing industries 
X& Meter Co 

104 Indicating, Recording Instru- 
ments Catalog 5001, 28 pp, revised 
component booklet and illus 
trates millivoltmeter pyrometers, elec 
tronic potentiometers, 


describes 


thermometers and 
pressure gages Gives compre hensive coy 
erage of products. Industrial Div., Min 
rie apolis Honeywell Regulator Co 


105 Automatic Controllers Bul 
letin 52-606 is a 48-pp guide to the selec 

tion and application of automatic instru 
ments for the measurement and control of 
pressure flow speed ind level. Provides 
pene ral discussion of their accurac Vy, sen 
speed and power, and describes 
elements of controllers 


sitivity 
four essential 
measuring element, pilot device, transmis 
sion and power unit. A variety of 
ments are described and pictured and their 
diagrammed. The Hays Corp 


instru 


ope ration 


106 


ments made 
high pressure water gages are described in 
20-pp Catalog WG-IS812 covering boiler 
water columns and gages. It provides de 
tails on the round-glass gages for pressures 
up to 400 psi and the flat-glass gages fea 
turing separated-design, floating assembly 
wd inserts and Type AY | liluminators lor 
Yarnall-Waring Co 


Water Gages — Kecent improve 


In this company s flat-glass 


pressures to 2500 psi 


107 Shunt Flow Meters — This ar 
ticle, “Dual Ranging Shuntflo Meters by 
Means of Pressure Reducing 
Valves” is a progress report on a means for 
increasing the accuracy of steam flow me- 
where the flow rate varies and may 


Squire 8 


tering 


1954 


be below 10 per cent of the maximum rate 
Describes the system 
curacies of 2 pe recent over a wide range and 
load Builders Proy 


used to obtain ac 
variable steam use 
ick nee, Tn 


108 Fiow Meters Catalog 2320 
58 pp, fully illustrated, describes all types 
of manufacturer's flow including 
indicating, recording, integrating and con 
trolling instruments ol 
ind square root types as well as area me 
ters and differential converters Ineludes 
tubles on flow approximations, installation 
information deter 
mine if fluid to be measured can be prop 
erly handled Industrial Diy Minne 
apolis-Honey well Regulator Co 


109 Panel Instruments 
GhC-368F, 12 pp, illustrated 
gives construction, application 
tion on company’s line of a-e and d-e panel 
Instruments Includes dimensions prices, 
physical operational and electrical data 
General Electric Co 


110 
blies — 
electrode 
recording, and/or control of solution pH 
and redox potentials. Covers manufactur 
er’s electrode line, chemicals for servic ng 
auxiliary equipment including clamps 
thermometers aoe & Northrup Co 


111°) Panel Instruments — Catalog 
N-1, 8 pp, presents a new method of listing 
manufacturer's instruments and 
sories, their outstanding characteristics 
and prices, for both d-c and a-c. Catalog is 
designed to help user visualize best com 
bination of factors in design and prices for 
his own needs. Burlington Instrument Co 


112 


describes 


Iheters 


evenly graduated 


luctors necessary to 


Sulletin 
deseribes, 


infornin 


Electrodes, Electrode Assem- 
Catalog I2N-S5, 20 pp, describes 


assemblies for measurement, 


“ACCES 


Bulletin 654 
com 


Input Controller 

gives specifications on 
pany’s Truetemp input controller which is 
added to an existing “on off” te mperature 
control system that is thermocouple actu- 
ited, to provide furnace or heating control 
as close as *0.2 F. Explains controller is 
designed to improve heat processing, re 
Winslow Co 


duce losses 


PUMPS AND PUMPING 
113° Screw Pumps — Twelve-pp Bul 


letin 8-205 is devoted to company s stand 
urd gear-in-head, high pressure long body 
gear-in head, and standard vertical geur- 
in-head types Susic construction and de 
sign are discussed in detail and there are 
sectional views with indicated features 
ilso installation pictures. Dimensions and 
Spree ifications are included. Warren Steam 
Pump Co., Ine 


114 


LOOLB, 


Centrifugal Pumps Sulletin 
illustrated, presents full-pp cut 
way diagram of company’s Type GS 
centrifugal pump, in sizes from 2!'9 to 
fin., capacities to 400 gpm, and heads to 
230 ft. Describes maintenance and service 
features. De Laval Steam Turbine Co 


115 Sump Pump Selector Bulle 
tin 54-38-1420 provides i selection 
tllowing power engineet 
1000 models of the BJ Sump 
master pumps, which range from LO. to 
2600 GPA with heads from 20 to 300 ft 
ind outline 


1) pp 
tralole to choose 


inv of the 


Includes complete dimensions 


simple coding svstem for ordet 


drawings 
ing. Byron Jacek 


116 Centrifugal Pumps 
1Ol1, 12 pp 
struction materials on the new end suction 
pumps from - to 5-in 
discharge; capacities to LOOO gpm; maxi 
mum heads to 250 ft with eleetrie mo- 
tor, or for belt drive or pump only. Con 
tuins 7 pp ol pertormance tables and curves 
(1750 and 3500 rpm); approximate dimen 
The Deming Co 


on Co 


Bulletin 


vives design features, con 


SIZ0CS 


centrifugal 


sions in inches 


117 Metering, Proportioning 
Pumps Bulletin KP-54, 6 pp, deseribes 
manufacturer's line of “K’’ Type metering 
and proportioning pumps and their opera 
tion. Gives capacity and pressure informa 
tion on entire line. Hills-MeCanna Co 

118 Howto Selecta Motorpump 

Bulletin F.7'23 is a l6-pp booklet form 
slidefilm which tells how to select the 
proper motorpump for any specific job 
Describes a centrifugal pump and how it 
works, discusses such factors as quantity, 
pressure, friction losses. Presents a typical 
problem and its solution by means of charts 


ind curves Ingersoll Rand ¢ 0” 


PACKINGS, SEALS 
119 Teflon -acking Bulletin 461 


M.D. introduces Dura plastic packing for 
chemicals. Illustrated spiral type and die 
molded rings of this) lubrieated Teflon 
packing, explains how it sealing 
problems of h idling corrosive chemicals 
Durametallic Corp 


120 O-Ring Applications This 
16 pp brochure, Catalog 9B, documents 
the produc tion and applic ation of rubber 
O-ring Includes sections on end 
products, sizes, dash numbers and variable 
tolerances, dimensional data for installation 
of standard size drawings of cor- 
rect and incorrect installations, and meth 
ods of utilizing O-ring sealing properties 
Minnesota Rubber and Gasket Co 


solves 


seals 


O-TIgS, 





The new and revised publi- 
cations reviewed on these 
pages offer help on many 
operating and maintenance 
problems. To order them, 
use the Reader Service 
Cards on pages 107-108 











MATERIALS HANDLING 


121 Engineered MH Systems 
Sulletin 400, 32 pp, presents eight exam 
ples of company’s material handling sys 
tems. The cover installations for hand 
ling bulk metal chips grain, 
coal and and eine h 
system is described, iliustrated and dia 
grammed, Bulletin technical infor 
mation on enclosed elevators and covers 
vibrating, flight and other 
types of conveyors. A section on mechani 
cal methods of transferring or feeding bulk 


che mical 
other bulk materials 
gives 


en Inasse, screw 


21 








a compat e test 


iifford- Wood Co 
Ratchet-Lever Hoists Duals 
thes ratchet-lever hoist 
andl ¢ 
ranging trom 
In addition to giving safety and per 
lormance leatures ind listing specihy ations 


122 
7 


iis spp he 
mecluding both roller oil-chain models 


ith capacity % to 15 tons 


booklet illustrate ratchet pawl construe 


and quick disassembl feature of the 


ecoil-chain host Irv 
Coffing Hoist Co 


123 Screw Conveyors Dy 
wd illustrated italog and kn 
yineernmg I) 41 are various 


im und conveyors 


Lion 


ludes action photo 


scribed 


Ing 


neering ¢ * provided to help power 
proper conveyor and if 
uded for determin 


Book 


engines! 
CSNOrit 
ceorres ‘ ad horsepower 


unusual t 


pes of con 
Indu 


ipplication 
(sin Co 


METALS 
Alloy Castings 


ons of heat and 


124 Some 175 ap 
pleat corrosion resistant 
iloy custing ure liseussed. illustrated in 


Sulletin A-14] pp. Charts 


variou illo re 


compare 


reep strengtl istanee 
ind to oxi 
] ibles ol 


isting 


to corrosion in certam media 
dation 
COMPO ition 
Institute designa 
The Internation il 


125 


his new 


relerence 


it elevated te miper atures 


Hist primetpeal Alloy ¢ 
tion proprietary illoys 
Nickel Co Ire 
Stainless Alloys 
consists of 11 


On Major 
technical booklet 
heets covering 

illo bor wh allo the 


chemical 


major stainless 
lollowmg tntor 
mation 1 given composition 
mechanics ind physical properties, re 


Istanes aol Triaje 


COTTORIVE solutions 
heat treatment and welda 
ilent ACI, AISI 


designations are given 
Foundry Co 


machimabilit 
boalit Also, the 
SAk and ASTM 
Phe Cooper Allo 


equuly 


BOILERS AND GENERATORS 


128 Steam Generators Sulletin 
MHS 54 16 pp discusses ‘I ju NETL prone k 
ged water tube steam generator for oil and 
with automat ule 
combustion 
installation 
tube arrangement layouts, and a 
dimension table for 13 standard sizes from 
10,000 to 40,000 Ib of steam per hr. Union 
Iron Works 


129 Small Boilers Bulletin AD 
34, illustrated, introduces manufacturer’s 
CB” line of small boilers in 15 to 40 hp 
15 to 150 Ib steam, 30 Ib hot water) for 
heating and processing Discusses advan- 
silent fuel 
control In 
four 


or gas firing seni 
matic or manual 


Includes cutaway illustrations 


controls 


photos 


tages ol operation economy 
salety 


specifications on 


combustion 
cludes dr iWilgs, 
model Cleaver 


electri 


srooks Co 


MAINTENANCE 


Painting \ pre 
including necessary 


130 Industrial 


Cision painting service 
ivallubole 
machiner 
deseribed in 


preparatory operation lor power 


“tution plant interiors con 
veyors, piping and tanks, is 
this S-pp illustrated bulletin 
treated include general ind spray 
work, protective coatings 
conerete restoration 


Murray Brothers 


Subjects 
punting 
prepalr story 
rool coatings water 
proofing, Insulation 
131 Tank Cleaning Advantages 
of cleaning tanks with inhibited chemical 
solvents are discussed in this 4-pp bulletin 
Chart on back shows typical examples 
pecifications, of industries using 
Dowell Ine 


eom 


pany s service 


132 ‘To Seal Leaks and Cracks 
This 1S-pp illustrated repair handbook 
presents methods of mending leaks in pipes 
radiators and cinder 
blocks, sheet and plate metal with manu 
facturer’s repair cements. Describes 12 re 
pair cements. Smooth-On Mig. Co 


boilers conerete 





. » » Outstanding Among 


126 Proper Lubrication Ire 
enting proper lubrication as the lite 

j pp Lubri 
Hawt ri-l soos i helptul 
ition practice 


nal oO ill muachiner 
Data 

mm) thexdern bubre 

Cinve product data on both oil type 
lubricant mid = greuse ind) discusses 
choice of 


ithotis 


lubricant lor us nm appli 
high 
water 


nVOoVvilig hue ivy loads 


prooad extreme temperatures 
other metal 


ol specific recomume niles 


ondition wad working 


Provides table 

classes ol « quipment in 
ASIN, 
und other in 


Broth 


trons lor varlou 
chem il 
paper 
dustries. Lubriplate Div., Fiske 
ers Refining ¢ 


127 = Demineralizers 


information on demineralization 


fornnl proce ng proce 


fnetal working 


Valuable 
is ol 
lered power engineers in comprehensive 
2t-pp Bulletin WC-111 
general and its ad 

ippleations Basi 
of demineralizers and their special uses 


ire charted. Resins 


Discusses «le 
mineralization in 
vantages and types 
piping, valves and 
equipment are treated in de 
| flow charts 


we ory 


trl Look Liso provides 


showing demineralization systems for 


chemical plants and power plants, and 
estimation 


includes operating cost 


curves, Garaver Water Cond tioning Co 





This Month’s Catalogs . . . 


133 


Catalog 


Heating, Ventilating Units 
1620 1) pp helps the 


ate engineer plan, specify and order 
wd ventilating units (aur vol 


wating 
umes from 1200 to 23,000 cfm: heating 
ipacities from 100,000) to 2,500,000 
Btuh) for moving, heating or cooling 
of air. Five data sections cover deserip 
tive, performance, layout, engineering 
For determining unit size 
included 

proper 
curves and 
Sturts 


und service 
1 step-by step procedure 1s 
Hypothetical 


pertormance 


problems show 
data 
charts in selecting correct unit 


vant Div., Westinghouse Electric Corp 


134 Steam Trap Solutions 

sulletin F151, 36 pp, is a newly revised 
edition of this company’s well known 
booklet, “Solving Steam Trap Prob 
lems.” Organized lor ensy relerence 
this illustrated booklet provides speci 
fications and capacities of steam and 
float tr ips, air release valves pipe line 
strainers. Tells how to calculate conden 
loads and select tr ips tor unit 
jacketed kettles submerged 
Gives pointers on installing 
and servicing traps. Also included in 
this edition is information on combina 


use ol 


sation 
he iters 


surtaces 


tion float-thermostatic ti aps for last air 


The V. D. Anderson Co 


venting 











It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the two post cards pro- 
vided on pages 107-108. 











ELECTRICAL EQUIPMENT 


135 Distribution Transformers 

llow to distribute secondary loads and 
temporary Overloads economically is told 
in Bulletin 6118054. Shows how secondary 
banking improves service by connecting 
transiormer capacity 80 that temporary 
overloads are distributed among two or 
more transformers. Describes basic con- 
struction of transformers in secondary 
banking systems. Allis-Chalmers Mfg. Co 


136 Dry-Type Transformers — (at- 
ulog H-1O-101, 16 pp, describes four groups 
ol manufacturer's dry type air-cooled 
transformers (0.1 to 300 kva), each avail- 
ible in auto type or double wound, with 
standard light and power in Cust 
Contains descriptive information, dia- 
grams ol dimensions, bal hem atic diagrams 
specification charts, list prices Harrison 
Transformer Corp 


each 


137 Voltage Regulators for Rural 
Lines — Bulletin B-6054, 20 pp, discusses 
in non-technical style, rural application of 
voltage regulators. Gives theory of appli- 
rural lines; describes various 
types of manufacturer's regulators. West- 
inghouse Electric Corp. 


cation on 


138 Regulated Power Equipment 
— Catalog 254, 32 pp, covers company’s 
line of electronic a-c voltage regulators, 
regulated d-c sources and B supplies, elec- 
trome Irequency changers, inverters, mag- 
netic-amplifier d-c sources, and related 
equipment Besides giving abundant gen- 
eral information on the operating princi- 
ples of these instruments, booklet explains 
reasons for regulating line voltage and ad- 
vantages of electronic regulation. Includes 
full data on each instrument pictures 
and specifications Sorensen & Co., Inc 


139 instrument Transformers 
This 30-pp catalog presents basic informa 
required lor specilying instrument 
transformers. Includes factual data on cur 
rent and potential transformers for indoor 
ind outdoor applications. In addition to 
photos and descriptive text, booklet pro 
vides performance data, dimensional draw 
ings, tables showing cost and weights for 
various ratings. Gives information on 
transformers for 12 types of applications 
RK. kk. Uptegraff Mfg. Co 


140 Busway System — bulletin 40, 
44 pp, catalogs company’s “100” amp 

Feashenad trolley busway system of 
electrification Illustrates and 
track, trolleys and accessories used in the 
electrification of cranes and hoists, assem 
bly and production lines, portable and ma 
chine tools and other moving equipment 
that must be powered Booklet is section- 
alized to facilitate selection of equipment 
Special sections deal with installation 
planning and procedure methods ol 
mounting. Feedrail Corp 


141 Current-Limiting Reactor 

Bulletin B-5918 describes Type MSP sell 
shielded current-limiting reactors for in 
stallation on industrial branch circuits 
Shows how these reactors cut costs by 
eliminating need for complete new protec- 


tion 


slee 
describes 


POWER E 








served by 
LIUNGSTROM 


Air Preheaters 


That’s the amount of new steam 
capacity, installed or on order since 
1946 alone, designed to utilize the 

economies available with the Ljungstrom 
Air Preheater. 


This total capacity includes nearly 
70°% of all new central station boiler 
installations, as well as the major portion 
of industrial boilers in the over-250,000 


pound per hour range. 


The conclusion is obvious: Boiler users 
everywhere realize that the fuel-saving, 
performance-boosting abilities of the 

Ljungstrom make it the most economical 


heating surface on the modern boiler. 


Corporation 60 cas: 42nd Street, New York 1 
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...it maychave been fine for Fannie, 


but it has no business here! 


AT SENS 


You can’t weigh coal 

in any scale until you 

get it through the inlet. 

Richardson engineers 

have concluded that the 

only sure way to keep wet, fine 

coal flowing—without shakers or 

vibrators—is to make that inlet BIG ENOUGH. 

So they opened up the “wasp waist” to a full 24” x 24”, and 

around it they built the best coal scale it was possible to 

develop from fifty years’ experience, the Richardson H-39. 
If you're interested in maximum coal scale efficiency at 

wholly reasonable cost, specify a 24” x 24” minimum, and 

know that your coal will flow. That is the starting point from 

which the H-39 is soundly engineered in every feeture, every 

detail. It’s built as a coal scale should be, from the inside out, 

with a full 4 square feet of inlet. Get all the details, mechanical 

specifications, and drawings in Bulletin 0352. 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 


Atlanta ¢ Boston * Buffalo * Chicago 
Detroit * Houston * Memphis * Minneapolis 
New York * Omaha * Philadelphia ¢ Pitts- 
burgh * Son Francisco * Wichita * Montreal 
MATERIALS HMANDUNG BY WEIGHT SINCE 90? Toronto . San Jven . Havana . Mexico City 
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tion equipment when “powering up” your 
main bus capacity und permits purchase 
of lower rated protective ipparatus for new 
installations. Discusses use of Hips rerete 
shields to confine stray flux, describes 12 
designs. Westinghouse Electric Corp 


142 Low Voltage Switchgear — An 
extremely helpful manual for laying out 
low voltage switchgear, 36-pp Bulletin 200 
is well illustrated and organized for easy 
use. Presents basie types of circuit breaker 
switchgear along with their special appli- 
cations and advantages. General features 
ind such subjects as assembly, bus struc- 
ture, compartments, external connections 
ire, covered, Specifications are also pro- 
vided, and data on instrument transform- 
ers are ineluded. Continental Eleetric 


Mquipment Co 


143 Outdoor Metering — Booklet b- 
SOL de seribes outdoor metering outfits 
I yp MP) in three ph ie from 2.4 to 115 
kv, single-phase from 15 to 161 kv. Points 
out Type IP combines potential and eur 

rent transformers in one tank. Cites ad- 
vantages of easily removed bushings, low 
insulation power factor, weather-proof 
junction bax We stinghouse lee trie Corp 


WATER TREATING 


144 Mixed-Bed Demineralization 
sulletin 3983, 8 pp, shows how use of a 
fully automatic mixed-bed equipment to 
produce make up Water cuts Operation 
costs. Crves opel iting desc ription ol proc 
CSS shows installed equipment together 
with a schematic diagram of demineralizer 
control arrangement. The Permutit Co 


145 Water Softener Publication 
1H0O5-A le seribe ~ the Leo | lo i sodium 
zeolite soltener especially designed lor 
small and medium size industrial plants 
laundries and institutions. Stresses ease of 
installation, low cost, minimum piping re 
quirements and other advantages of the 
unit’s simplified design. [explains opera 
tion, provides dimensional data, capaci 
ties. Cochrane Corp 


146 Reducing Condensate Line 
Corrosion Attributing condensate line 
corrosion chiefly to carbon dioxide in the 
steam and water, Technical Paper 127 
discusses various methods of minimizing 
boiler feedwater alkalinity especially the 
use of filming amines. Cites results under 
various conditions. W. HL. & L. D. Betz 


147 Water for Industry “Sources 
of Water,” 6-pp folder, discusses water 
procurement problems; gives examples 
from organization s experience in mecting 
various plant water requirements. Hall 
Laboratories, Ine 


148 Industrial Waste Treatment 

Advantages inherent in the treatment 
of industrial waste waters and process li 
quors are described in Bulletin WC-116 
Schematic drawings, pictures and a prob 
lem-solution-result type of explanation 
show how company’s equipment solves 
such problems as process and cooling water 
shortages, contamination of streams with 
jant effluents, and the loss of valuable 
co ind materials in discarded waters, 
Graver Water Conditioning Co 


TURBINES 
149 Mechanical Drive Turbine — 


Bulletin H-22, 16 pp, shows design fea 
tures, proper control of manufacturer's 
Typ YR mechanical drive turbine. Lists 
modifications for special applications, ma 
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YOU CAN’T SEE WASTE HEAT! 


CONTROL OF EXCESS AIR BY CITIES SERVICE HEAT 
PROVER CAN REDUCE HEAT LOSSES AT CEMENT 
PLANTS! In cement kilns, air must be controlled to 
the precise quantity that will just completely burn the 
fuel. Any excess of air above this amount carries 
waste heat out of the kiln. THE HEAT PROVER ENABLES 
THE OPERATOR TO SEE WHEN THE RIGHT AMOUNT 


OF AIR IS ENTERING THE KILN. 


Many air-measuring methods allow only intermit- 
tent sampling of kiln gases. With the Heat Prover, 
direct and continuous readings of kiln combustion 


are available for immediate use . . . and the Heat 


Prover can bring about a considerable fuel savings 
and can substantially increase just about any cement 


plant's operating efficiency. 


WHEREVER A FURNACE OPERATION IS INVOLVED 
the Heat Prover can help increase productivity and 
decrease operating costs. It samples rapidly and pro- 
vides simultaneous and continuous readings of oxy- 
gen and combustible gases. The Heat Prover is porta- 
ble —a technically accurate combustion analysis is 
obtained in a usable, practical manner. For details 
call your nearest Cities Service Office or write Cities 
Service Oil Co., Sixty Wall Tower, New York 5, N. Y. 


BUT THE CITIES SERVICE HEAT PROVER CAN: 


CITIES 


LEO MD am o.. : ke 
y es ee 

Pave Sve Gi ais 
DIRECT AND CONTINUOUS READINGS ARE 
AVAILABLE WITH THE HEAT PROVER 
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NS 
Here’s POWER 


fo clean tubes from 1/2" to 2” 


Rotojet Junior Tube Cleaners are unusu- 
ally powerful for their size and weight. They 
are fed easily through the tubes with the 


operating hose, and can be shifted quickly 
from tube to tube. Their convenient size, 
speed, and ease of operation offer a marked 
contrast with external cleaners costing many 
times more. 

An air valve directly behind the Rotojet 
motor permits one-man operation. Very 
little headroom is required, and either ver- 
tical or horizontal tubes can be cleaned. 

Simplicity of Rotojet design and precision 
construction assure long service, efficient use 
of power, and freedom from trouble. Eco- 
nomical brushes, cutters, and scrapers meet 
practically any requirement. 

Send for Bulletin J-410. 


147 Sussex Ave. Newark 1, N. J. 
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terial specifications, dimensions for each 
frame. Iclhott Co 


150 General Purpose Turbines 
Bulletin B-3896, 20 pp, fully illustrated 
covers manufacturers complete line of 
Type Io turbines in ratings through 1500- 
hp. Describes design and constructional 
characteristics, accessories which make 
units adaptable to special requirements 
Discusses applications as drives for pumps, 
lans, compressors, generators provides 
specifications and selection data. Westing 
house l lectric Corp 


151 Turbine Speed Control — 
Thirty-pp wire-bound Bulletin H-21 is 
titled, “Fundamentals of Turbine Speed 
Control.” [t is an elaborately illustrated, 
educational booklet intended to clarify the 
operation of common types of automatic 
speed control for steam turbines. An in- 
troductory section covers general funda- 
mentals of automatic control systems, and 
includes a key to control terminology Sim- 
plified diagrams show operating principles 
of actual control systems. Elhott Co 


FANS 


152 Heavy Duty Fans — Light-pp 
Catalog 1380 describes three classes of 
company’s Series 2000 heavy duty fans for 
induced draft service. Gives maximum 
wheel speeds, total pressures, volume 
ranges. Presents graph of certified hp, 
efficiency and pressure rating of new blade 
design, factors contributing to ratings. In- 
cludes section on optional inlet damper 
control. Sturtevant Div., Westinghouse 
Klectric Corp 


153 Industrial Fans — Propellair 
Bulletin 650, 12 pp, contains dimensions, 
application, and performance data on 
Tubeaxial and Stackbooster fans. Gives 
information on cooling and drying prob- 
lems, system and open surface tank ven 
tilation. Robbins & Myers, Inc 


REFRACTORIES 
154 Refractories Handbook — This 


126-pp handbook on fire clay refractories 
pmo all of manufacturer's products, 
including firebrick, ladle and burner 
bricks, tiles. Provides tables, charts, other 
data for using, installing or specifying fire 
clay refractories. Booklet is sectionalized 
contains section finder for quick location of 
information. Walsh Refractories Corp 


155 Refractory Data — Two refrac- 
tories Coleman XX for high duty serv- 
ice, and Coleman for intermediate duty 
service are detailed in this 8-pp bulletin 
Besides descriptive details, the bulletin in- 
cludes charts showing spalling resistance, 
load test results, and thermal expansion 
Harbison-Walker Refractories Co. 


VALVES, PIPING AND 
ACCESSORIES 


156 Ball Valves — Kight-pp Bulletin 
159 introduces a line of manually-operated 
ball valves in sizes from 12 to 48 in. for 
shut-off service at pressures to 150 psi for 
water works and industrial applications. 
A technical section on valve characteristics 
covers closing conditions, tightness of 
closure, leverage, operating mechanism 
Valve Div., 8. Morgan Smith Co. 


157 Valve Chart — Form 194, 24-pp, 
is a valve comparison chart, listing valve 
figure numbers of 15 major manufacturers 
and the OIC equivalent valve figure num- 
bers. Compares variety of valves in ferrous 


POWER ENGINEERING 





LOUISIANA 
POWER & 
LIGHT COMPANY 


PERFORMANCE 


IS PROVED 
Mt WUtce 


PERFORMAI RDSin power 
plants all over the country show 
low maintenance, high efficiency.. 
that’s one reason Allis-Chalmers 
boiler feed pumps were chosen for 
the Nine Mile Point Station of 
Louisiana Power & Light Company. 
PROVED DESIGN FEATURES 


Behind the A-C boiler feed pump 
stand many proved design features. 


For example: First stage has twin, 
single suction impellers to give low 
NPSH requirements for highest 
efficiency under fluctuating loads. 
Impellers mounted back to back 
balance axial forces without the 
need for a balancing drum. Expan- 
sion joint and seals are brought to 
the outside of the pump... they 
may be inspected often and worked 
on easily, if required. 

COMPLETE UNIT FROM THE SOURCE 


Allis‘Chalmers can supply the com- 
plete pumping unit — pump, motor 
and control — all of coordinated 
design and manufacture. You get 
one responsibility — one guarantee 
of satisfaction. 

Get complete information on 
Allis-Chalmers barrel-type boiler 
feed pumps. Call your Allis- 
Chalmers District Office or write 
Allis-Chalmers, Milwaukee 1, Wis., 
and ask for Bulletin 08B7899. 


A-4328 


S-CHALMERS “> 
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Dart Unions are and non-ferrous materials, describes differ. 


158 Steam, Liquid Control Equip- 
ment — Catalog 54, 4 56-pp edition com- 
memorating this company’s 40th anni- 
versary, is arranged lor @asy reference 
Covers pressure regulators, temperature 
regulators, combination regulators, float 
valves, strainers, pop safety valves, relief 
valves, diaphragm valves motor-operated 
and solenoid valves In this book, tabular 
matter is simplified for quicker reading of 
specifications. Included are quick reference 
tables on pressures and te mperatures, 
and flange data. O. C. Keckley Co 


159 Steam Valve Calculator — A 
slide-chart calculator that quickly esti- 
mates pressure drop and indicates proper 
size steam valve needed for any pressures 
up to 1500 psi is new available. Printed on 
caleulator are operating Instructions 
Golden-Anderson Valve Spec ilty Co 


160 Pipe Repairs for Any Leak — 
Illustrated Catalog 54, 32 pp describes, 
KIVeS Sper ifications of manufacturer's line 
of steel, cast iron pipe repair clamps sery 
ice saddles, valve and bibb reseaters. Tells 
how to repair all types of leaks in water, 





steam, gus oil lines, also gives installation 
tips M. B. Skinner Co 


OTHER EQUIPMENT 
161 Improved Hose Coupling - 


A quick connect-disconnect hose coupling 
for water, otl, steam, gus and chemical 
lines is deseribed in this 16-pp bulletin 
Deseribes the coupling’s construction and 
explains how it provide Ss a sealing action 
which makes the coupling tighter as inter- 
nal pressure increases and a full swiveling 
tion that prevents hose twisting and 
kinking. Titeflex, Ine 


162 Graphitization Study —A 
study on graphitization it phenomenon 
of carbon migration in the heat affected 
zone of welded piping in high te mperature 
service), is available in reprint form = to 
power engineers who were unable to obtain 
copies of the original article, offered some 
time ago. The 12-pp reprint discusses 
ul iphitization from the standpoint ol 
temperature chemical composition, de- 
oxidation practies welding conditions 
stress and strain I dward Valve 8, Im 


163 Aluminum Duct Systems — 

This 32-pp technical booklet, is designed 

- ‘ 7 . to give power engineers prac tical data on 
You can't buy an easier-operating, longer-operating, friction losses in air conditioning duct 
more positive-operating union for any money systems. Contains graphs determining 
friction losses in round aluminum ducts and 

fittings; computations for duct heat loss or 

gain Ciives step by -step de sign procedures 


QUICK FACTS @ Heavy shoulders (Take se- 
for sizing round and rectangular ducts 


@ Leakproof because preci- vere wrenching without harm) Kaiser Aluminum & Chemical Corp 


sion-machined to a true ball @ Nut and Body Practically In- 165 Safety for Welding Operators 


joint and spherically ground destructible (They're air-re- — This prac tical, 32-pp illustrated booklet 
for welding and cutting operators handling 


@ Extra wide bronze seats (Re- fined, high test malleable iron) oxyacetylene and are welding equipment 
sist pitting and cor- . See your supplier gives safety cautions and rules for per- 
: S sonal safety, handling and maintenance ol 
rosion) : today evlinders, torehes, regulators and hoses 
Discusses safety practices in all phases of 


equipment use. Air Reduction Sales Co 


166 Temperatures to Figure? - 
his handy chart determines Fahrenheit 
and Centigrade temperature equivalents 
for vou. Its reverse side shows the easy 
reading qualities of this company’s ther- 


U N I °o N Ss mometers made with yiuss red reading 
You 


column. The chart is So by 3!o in 


DART UNION COMPANY . PROVIDENCE 5, RHODE ISLAND can keep it in your pocket or under a glass 
The Fairbanks Co. — Distributors: Boston « New York « Pittsburgh » Rome, Ga. desk top. Moeller Instrument Co 
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Get this 


BIG, NEW BOOKLET ON 
Engineered... K.... Prescribed 
REFRACTORIES 


A basic guide to more efficiency and economy in your boiler settings 


Compiled to help you solve refractory 
problems affecting boiler operations, this 
new Norton booklet is now ready for im- 
mediate mailing to your plant. 

Here you'll find 32 pages of easy-to- 
read, money-saving facts, together with 
explanatory charts, diagrams and photo- 
graphs des ribing the many uses and ad- 
vantages of Norton CRYSTOLON® refrac- 
tories for heat and power applications. 


The right kK 
for every boiler need 
This booklet gives you full information 


on the best protection for water tubes; 
for the construction of air-cooled and 


*Trade Mark Reg. U. S. Pat. Off. and Foreign Countries 


y, 1954 


solid walls; on laying bricks and making 
general repairs; on the correct refractor- 
ies to use for every type of boiler. The 
properties of various refrac tories are 
thoroughly described and there are 
handy quick-figuring charts for tempera- 
ture conversion, boiler efliciency, etc. 
Remember, these refractories are engi- 


necred and prescribed by Norton to save 
you time and money in your heat and 
power requirements. This booklet tells 
you how. Send for your copy today. 
Norton Company, 616 New Bond Street, 
Worcester 6, Mass. Canadian Representa- 
tive: A. P. Green Fire Brick Co., Ltd., 


‘Toronto 5, Ontario. 


REFRACTORIES 


Engineered... R. .. Prescribed 
Qlaking better products ... to make other products better 
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BeW byclone Furnace 


a growing factor in the 


Cost-saving advantages vital to power plant operators are responsible for the 
mounting acceptance of the Cyclone Furnace. Each represents an important 
advance in the relentless search of power engineers and designers for more 
efficient ways to further lower the cost of generating steam for power. 


The Cyclone Furnace — 


Reduces atmospheric pollution to extremely low levels 
Simplifies ash handling and disposal 

Burns fuel with greater efficiency 

Provides greater fuel flexibility with attendant lower costs 
Reduces overall first cost 

Increases safety by simplifying operation 

Reduces maintenance 

Increases availability 





Originally designed and developed to burn more efficiently a wide range of 
coals, as well as oil and gas, the Cyclone Furnace is now being installed in 
areas where factors other than fuel are prime contributors to higher power 
generating costs. For whatever the problems — fuel, fly-ash, availability, cost, 
maintenance —the Cyclone Furnace contributes directly and substantially 


toward solving them. 


With its revolutionary approach to the entire process of preparing and burn- 
ing fuel, the B&W Cyclone Furnace offers such a simplification of initial 
design and increased facility in everyday operation, that the overall cost of 
producing power is greatly benefited. Let us discuss with you the various cost- 
saving advantages of the Cyclone Furnace for your operation. The Babcock & 


4 


Wilcox Company, Boiler Division, 161 East 42nd Street, New York 17, N. Y. 


POWER ENGINEERING 





Vad . == ONE CYCLONE FURNACE BOILER 
IN SERVICE OR BEING BUILT 
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SHEET and PLATE FABRICATION 
for POWER PLANTS 


breechings © air & gas ducts stacks © casings bins and hoppers 
louvers exhaust piping insulation jacketing control panels and desks 


WHATEVER YOUR REQUIREMENTS IN 
SHEET AND PLATE FABRICATION...CALL ON KIRK’ ALum 


The fabrication of 
sheet steel and plate to 
exacting specifications has 
been a specialty of Kirk & 
Blum for more than 47 years. 
Exceptional experience and 
complete facilities up to’. in 
carbon steel, stainless, aluminum, 
monel and other alloys. 
Send prints for. prompt quotation 
or write for your copy of the 
latest Kirk & Blum Sheet and 


Plate Fabrication catalog. 


aa ae ea my is vad tL icmadems 3230 FORRER STREET, CINCINNATI 9, OHIO 
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PERFECT PERFORMANCE 


Nearly 12 billion pounds of steam have been generated inside TURN THE PAGE 
this boiler and its twin. Boilers have never been acid cleaned. FOR MORE FACTS ON 
Tubes have never been turbined. All water side surfaces are HOW IT WAS DONE 


clean-to-metal. 





PERFECT WATER TREATMENT PERFORMANCE (CONTINUED) 


wes ee SS ae ees at a ee Se 


BOILER OPERATING DATA 


@ Two new boilers were put on line in a South- 
western municipal utility plane at the same time 
late in 1949. Rated « apacity of each unit is 250,000 
pounds of steam per hour at 950 p.s.i. Normal 
operating rates range from 150,000 to 175,000 


pounds of steam per hour per unit. 


The Nalco System of water treatment has been 
used continuously in these boilers. Raw water 
softening is by Nalcite* lon Exchange Resins, 
and other Nalco products are used for after- 
treatment, internal treatment, and condensate 
return line protection. Results have been 
perfect. Boilers have never been turbined or 
acid cleaned, and are opened only for annual 


internal inspection. 


* Resistered Trademark 


a 
_ Me ON THE JOB 
~ eo ,O : 


¥ 


@ Results like these are encountered every day 


\ « \ 
»* ‘ q in plants when the complete Nalco System ot 


‘ . , ‘ —— . 
. ~ P (\ _o water treatment is on the job. The Nalco System 
San 


” 


is adaptable to old and new plants of any 

ro Capacity, temperature, or pressure. W hether 

\ " you operate a public utility or a space heating 

; boiler, you will find your Nalco Representative 

of real assistance in the solution of your water 


ee eal 


LESS, 700! treatment problems. Call him today, or write 


of one of the 
of service. No 
tubes or drums: 


for full information. 


NATIONAL ALUMINATE CORPORATION 
6216 West 66th Place ¢ Chicago 38, Illinois 
In Canada; Alchem Limited, Burlington, Ontario 


SYSTEM ... Serving Industry through Practical Applied Science 





That rugged old pump of yours may not be the bargain 
that it seems. Let’s do some arithmetic. If the efficiency of the 
old pump is 75‘ vs. the 85(¢ efficiency of the new pump, 
you are paying more to keep it than you would to replace it. 


Sure 7 
9 That’s because a new unit of equivalent output uses less 


yower. Thus it soon saves its own cost then begins 
r 


that old pump °°» ses 


Let's take a specific example — a small boiler feed pump 





still works, Old pump efficiency 63% 99.5 BHP 
New pump efficiency 69% 91.0 BHP 
8.5 BHP Saving 


but ho much On the basis of 1¢ per KWH, the 8.5 BHP saving for 8,760 hours 
does it cost (a year of continuous operation) amounts to $560, This sav- 


ing, capitalized in 10 years at 4%, adds up to $6,700. Yet the 


rice of the new pump that saves $6,700 is only $1,101. 
to keep? iii 


What would the pump replacement profit be in your 
particular case? Your De Laval representative can tell you 
exactly in dollars and cents — as soon as he has the basic 
facts on your present installation. Call him in today or write 
to De Laval for Pump Fax Bulletin which includes a 


valuable “power-savings” chart. 


~ 
, 
ca 


mo ANAL Pumps 


DE LAVAL STEAM TURBINE COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 
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Lake Catherine Station of the Arkansas 
Power and Light Company. 


All Units 
Engineered By: 
EBASCO SERVICES INC. 








Foster Wheeler steam generator of the 
outdoor-type installed at the Arkansas 
Power and Light Company. Typical of 
those installed at Louisiana Power and 
Light Company, and Mississippi Power 
and Light Company 


Section of steam drum with ex 
ternal weatherproof covering pro 
truding through water-tight, air- 
tight steam generator casing 





TEAM GENERATORS! 


Foster Wheeler outdoor-type steam generators, 
each of 900,000 lb per hr capacity, now serving 


Lake Catherine Station ee | 
ARKANSAS POWER AND LIGHT COMPANY 


Ninemile Point Steam Electric Generating Station. .... »eeel Unit 
LOUISIANA POWER & LIGHT COMPANY 


Delta Steam Electric Station ee 
MISSISSIPPI POWER AND LIGHT COMPANY 





) 
R eftecting the wide acceptance of the outdoor-type steam generator, 
these four Foster Wheeler units are all serving power plants in the 


South. Because of the traditionally mild climate in these areas, the 





minimum of weather protection is required for personnel, steam 


generating units and auxiliaries. This same basic design has proved 





practical and economical in the Northern States, the only difference 


being in the extent of weather protection provided. 








Each of these new steam generators has a capacity of 900,000 Ib 
per hr continuously, and 950,000 Ib per hr for an eight hour peak. 





Each delivers steam at 1550 psi and 1005F at the superheater outlet. 
A superheat control condenser 

a maintains steam temperature con- 
stant over an operating range from 
600,000 Ib to 950,000 Ib per hr. 
Because of the proven economy and 
suitability of outdoor-type construction 


under a wide variety of climates, Foster 





Wheeler units, such as these, bring a on 


4 a | fg / - al new abundance of low-cost power to Cross-sectional elevation of the Foster 
i “as ' Wheel 600 | . 
~ at ' help promote the industrial growth of sane memeaatan, PRB pmo 
bd i». . for modification of furnace for future 
i the regions they serve, pulverized coal firing. 


FOSTER WHEELER 


The 145 ton drum of the Foster Wheeler 
outdoor-type steam generator being 


ghenad tn Gediien ob Cruden weal FOSTER WHEELER CORPORATION 
framework at Lake Catherine Station. 165 Broadway, New York 6, N. Y. 
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a. CAST STEEL 


products 


PRESSURE CLASSES 
FROM 150 TO 2500 PSI 


@ R-P&C’s cast steel valve line includes gate, 
globe, angle, swing check and lift check styles 
in a wide variety of sizes, pressure classes and 
body and trim materials. Typifying the quality 
construction of the entire cast steel line is the 
valve illustrated at left, the 


fig. 1501—This popular os&y flanged end gate 
valve has a primary rating of 150 psi at 500° Fr. It 
is furnished in sizes from 1%” to 24”. Construction 
features that lengthen valve life, lower maintenance 
requirements, include: 


wedge and wedge guides— Solid I-beam type 
wedge for maximum resistance to distortion. Wedge 
guides, cast to true center of seating surfaces, guide 
wedge to a perfect seat—make contact only at 
point of closure. 


seat rings— Bottom-seated type, of heavy uniform 
cross section. There are no points of high stress 
concentration. Broad seat contact and smooth 
finish give longer life, less wear. Port openings are 
full pipe diameter for lower pressure drop. 


stainless steel trim— Regularly furnished with 12- 
14% chromium trim for greater corrosion resistance. 
Other trim materials, suitable for a wide variety of 
special services, furnished on request. 

stem—Head forged integral engages wedge slot, 
provides self-alignment. 

packing—Long fibers of 95% chrysotile asbestos 
are square braided and reinforced by wire insertions, 
lubricated with graphite and oil. This special pack- 
ing produces tight joints at high temperatures and 
pressures, lowers stem friction, decreases mainte- 
nance requirements. 

castings—All castings produced in R-P&C’s own 
foundry under careful metallurgical controls. Con- 
form fully to requirements of standardization 
societies and customers’ specifications. 


for further information on Fig. 1501 
or other R-PaC cast steel valves, 
write for Catalog 9 





VALVES from 1'' to 24°! 


= FROM R-P2C’s COMPLETE LINE ee 


Pressure sealed bonnet joint cast 
steel valves are furnished in gate and 
globe valve styles in 900 Ib., 1500 Ib., and 
2500 Ib. pressure classes. 


THE SECRET OF R-P&C’s 
BETTER VALUES — 


QUALITY CONTROL 


e@ A vital component of each R-P&C 
Valve is an ingredient you can’t see. 
This hidden ingredient insures that 
you get the trouble-free operation 
and longer life engineered into each 
R-PaC 
This hidden ingredient is called 
“quality control.” It is a philosophy 
that dominates every step of the 
manufacturing operations that pro- 
duce each R-P&C Valve. 
Castings for every R-P&C 
are produced in our own foundries 
under careful metallurgical controls. 
Casting soundness is verified by 
techniques 


design. 


Jalve 


special radiographic 
using radium or radioactive isotopes. 
Dimensional accuracy of each valve 
part is checked by a variety of gaug- 
ing methods, including some speci- 
ally developed by R-P&C engineers. 
Before it leaves the factory, the 
performance of each valve is proved 
by individual hydrostatic and other 
tests. These tests are normally con- 
ducted at pressures higher than those 
for which the valves are rated. 


Bar stock valves are precision machined 
from highest quality bronze, carbon steel, or 
alloy steel bar stock. Working pressures for 
carbon steel range from 10,000 Ibs. at 150°F 
to 475 Ibs. at 1,000° F. Sizes from Ye” to 1”. 


Asbestos-packed cocks, an R-P&C ex- 
clusive, are furnished in iron in sizes from 
V4," to 6” with screwed or flanged ends. 


Cast steel fittings, ells, tees, laterals, 
crosses, reducers — screwed or flanged ends. 
Furnished in a wide variety of sizes up to 
24”, in pressure classes from 150 Ibs. to 
2500 Ibs. 


Fig. 212 screwed end bronze check 
valve typifies R-P&C's complete check valve 
line — furnished in iron, bronze or cast steel 
in sizes ranging from 4” to 24”. 


WHICH OF THESE HELPFUL TECHNICAL AIDS DO YOU WANT? 


R-P&C provides a wide variety of free 
technical aids to assist the buyer in 
valve selection, installation and opera- 
tion. Among these are: 

Valve Selector Slide Rule. Handy 
selector slide rule gives all dimensions 
for iron body valves, steel valves in 150, 
300, 400, 600, 900 and 1500 Ib. classes. 

How To Select Valves. 17” by 11” wall 
chart lists principles to use in selecting 
valves for various applications . . . con- 


siders effects of fluids, temperatures, 
pressures, sizes, service requirements. 

How To Protect Your Valves. 17” by 
11” wall chart lists 22 installation and 
operation pointers to protect valves, 
get maximum life. 

How To Know Valves. 17” x 11” wall 
chart graphically illustrates appearance, 
construction, operation, recommended 
applications for gate, globe and check 
valves, cocks. 


Any of these free technical aids furnished promptly on request 
Write R-P&C Valve Division, American Chain & Cable, Reading, Pennsylvania 


R-PzC Valve Division 


AMERICAN CHAIN & CABLE 


R-P.C 





Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, 
Houston, New York, Philadelphia, Pittsburgh, San Francisco, 
Bridgeport, Conn 
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GAS TURBINE 





progress report 


In the past year, G-k engineers 
have reduced the cost per hp of the 
G-h gas turbine—and boosted its 
efficiency an average of 11 per cent. 
You may be able to put this versa- 
tile prime mover to work provid- 
ing low-cost power for your plant. 

Ee \ 


le i 


Increased Efficiency, Versatility, 


12s GE GAS TURBINE IMPROVEMENT G-E GAS TURBINE OPERATING RECORD 
120 (1953) (As of March 15, 1954) 


TYPE OF | NO. OF | OPERATING 
SERVICE UNITS | HOURS 


EFFICIENCY INDEX 


LOCOMOTIVES W 60,000 


POWER 
GENERATION | 16 70,000 


GAS PIPE-LINE 
PUMPING 38 150,000 


PETRO-CHEMICAL 3,000 


PRICE INDEX 


TOTAL | 283,000 


‘ (JAN. = 100) 


GREATER EFFICIENCY AND LOWER COST PER HP, achieved UNEQUALED RECORD for operating hours and diversi 


by improved de ind manulacturing techniques, were signih ipplication, show versatility and dependability of G-l 


! 


cant G-l is-turbine advanee i 3 turbine, gives G-E engineers vital data for future progre 





IDEAL FOR GAS PIPE-LINE compressor 
drives, 38 G-E gas turbines are now operating 
at stations similar to United Gas Pipeline 
station, 


Company's Napoleonville, La., 


+ 
4 


Ms 


Lower Cost Per Horsepower Mark 
G-E Gas-turbine Progress 


In less than five years. what was a completely new, 
un-tried prime mover has been shaped into a depend- 
able, economical means of power. Already G-E gas 
turbines have racked up over 280,000 hours driving 
railroad locomotives, generating electric power, and 
turning high-speed compressors for gas pipe-line pump- 
ing and other industrial processes, 

In the past year alone. G-E engineers have reduced 


the cost per horsepowe r for the gas turbines an average 


of 26 per cent. In the same short span, they have 


boosted eflicieney an average of I] per cent. 
Outstanding among recent improvements is an inte- 
gral base on which the turbine and its auxiliary equip- 


ment are mounted and shipped sub- 


permanently 
stantially reducing installation costs. 

How could all this happen? General Electric, leader 
in the design and manufacture of both steam turbines 
and jet engines, was well equipped to develop the com- 
bustion gas turbine. Now, with thousands of hours of 
operating experience already accumulated, and with a 
factory designed exclusively for their manufacture 
(.E. is leading the way in the gas turbine field, 

If you would like more information on the gas turbine. 
Sules Office or write 


95-10, Schenectady 


contact your nearest G-b Ipparatu 
to General Electri Compan yy, welton . 


5. Veu York, 


(fZ , 
cogess WS Ot Todt emyoorlant, We roducl 


GENERAL @@) ELECTRIC 
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3-drum boiler 
at KEELER BRASS COMPANY 


Installation of a new 3-drum WICKES Water Tube Steam Generator has substantially 
increased operating efficiency at the Keeler Brass Company, Grand Rapids, 
Michigan, the world’s largest manufacturer of furniture hardware. The new boiler, 

a combination oil-fired and underfeeder stoker unit, is capable of producing 40,000 Ibs. 


of steam per hour at 350 psi. 


WICKES will design and build water tube steam generators for any practical 
size and pressure. WICKES also offers a wide choice of auxiliary 
equipment so that it’s possible for you to get not only the best steam generator, 
but also the best correlated equipment. Contact your nearest 


WICKES sales representative or write us today. 


OUR 100th YEAR 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION «+ SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 ~ SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland ¢ 
Dallos * Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * Portland, 


Ore. * Saginaw * Salt Lake City * San Francisco * Springfield, Ill. * Tampa, Fla. * Tulsa * Washington, D. C. 
155 
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The “inside” story of 
ElectroniK instruments 


Maybe you've never seen what’s inside the case 
of an ElectroniK instrument. And even if you 
have, you might not realize how each component 
has been painstakingly refined to contribute its 
share to the overall performance and depend 
ability of the instrument. Three of these com 
ponents in particular—the converter, ‘Con- 
tinuous Balance’’ amplifier and the balancing 
motor—are key members of the Electronik 
team with which you should get acquainted. 


The Converter 
is what transforms tiny 
\t direct-current signals 
_ from the thermocouple or 
other sensing element into an alternating volt 
age that the amplifier can conveniently handle. 
In principle, it is somewhat like the vibrator in 
your automobile radio. But because it deals with 
such small bits of electrical energy, it has been 
designed of carefully selected materials which 
prevent the introduction of misleading signals 
into the measuring system. [It is hermetically 
sealed against the effects of dust, humidity and 
atmospheric pressure change, and is shielded 
against stray electrical and magnetic fields. 


The "Continuous 
Balance Amplifier’’ 
boosts the incoming 
signals by millions 
of times ... makes 
them strong enough to operate the balanc 
ing motor. Although it looks like part of 
a radio chassis, few communications circuits 
could equal it for quality. It uses standard, easily 
obtained parts, which are operated far below 
their normal ratings to insure exceptionally 
long life. The circuit has great stability against 
drift and pick-up, and is thoroughly tempera 


ture compensated 


The Balancing Motor 

does the work of moving 

the pointer, recording pen 

and any control devices 
that may be incorporated in the instrument. It 
packs plenty of power into a small space 
gives ample torque to give fast, accurate po- 
sitioning whenever the amplifier calls on it. 
‘Totally enclosed, the motor is impervious to 
dust, dirt and changes in mounting position. 


New Ebasco-built 


station utilizes 


instruments to 


Conductivity cells, mounted in sampling lines, are connected 
to an Electronih instrument on the central control board, to 
measure conductivity of condensate, saturated steam and 
evaporator distillate. 








The new Riviera station of Florida Power & Light Com- 
pany, near West Palm Beach, features Ebasco’s ‘out 

door” design. Inset shows a bird’s eye view of four of the 
Electronikh instruments on the central control panel for 
one of the generaling units. 


—_ pe <-> - . 
i tpn 


record vital operating data 


I modern as tomorrow is the new 131,000-kilo- 
watt Riviera Station of Florida Power & Light 
Company, which helps to serve the power needs of a 
fast-growing part of the state. Designed and built by 
Ebasco Services, Inc., this station features efficient, 
centralized control . in which ElectroniK instru- 
ments have important responsibilities. 


The varied uses which ElectroniK instruments fill on 
this plant’s control boards demonstrate the outstand- 
ing versatility of these instruments. One of the in- 
struments, for example, helps to safeguard boilers 
and turbines by recording conductivity of steam and 
condensate at selected points. Another watches over 
critical temperatures in bearings, boilers, steam 
headers, circulating water and other vital spots in the 
heat cycle. And as an accurate guide to generator 
loading, other ElectroniK instruments provide a con- 
tinuous record of stator and rotor temperatures. 


Brown instruments offer wide coverage of many of 
the most important points of measurement in modern 
steam plants, including pressure gages in varied 
ranges .. . liquid level systems applicable to open and 
closed vessels pH recording and controlling 
systems ... flow meters... and a full selection of 
ElectroniK instruments for measurement of fre 
quency, power, reactive power, voltage, current and 
for telemetering. Both pneumatic and _ electrical 
transmission systems are supplied for remote meas 
urement in centralized control designs. 


Your nearby Honeywell sales engineer is well quali- 
fied to discuss the requirements of your own plant. . . 
and he’s as near as your phone. 


MINNEAPOLIS - HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Bulletin 90-2, “Supervisory instruments for Power Generation.” 


Honevwell 
BROWN INSTRUMENTS 


it ie (Joutrols 


HONEYWEL: 
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Minneapolis Gas Co., Minneapolis, Minn., Gets... 


MORE BOILER 
FEEDWATER 


How to increase feedwater supply without 
adding excessively to chemical and equipment 
costs? That was the problem at Minneapolis Gas 
Company, Minneapolis, Minn., when installation 
of new equipment increased demands on the 
power plant. 

Allis-Chalmers water conditioning engineers 
solved this problem with a hot lime, ion exchange 
system that provides zero hardness, extremely 
low silica content, low alkalinity and low CO, in 
steam. Chemical costs are very reasonable, since 
only salt and lime are needed. An added dividend 
can come from the small amount of space required 
for equipment — for example, in one installation 
of this type, the resin tanks are tucked under 
the basement stairs. 


Solve Any Water Problem 


You can find a solution to any water condition- 
ing problem by consulting with an Allis-Chalmers 
water conditioning expert. Allis-Chalmers will 
provide analysis and a complete recommenda- 
tion, in addition to supplying you with the chem- 
icals and equipment you need. 


If you would like to learn more about the 
hot lime, ion exchange process outlined above, get 
a copy of Allis-Chalmers Water Conditioning In- 
formational Bulletin 49 from your nearby A-C 
, district office, or write Allis-Chalmers, Milwaukee 
. 1, Wisconsin. A403 


: 
1) 





Equipment similar to this at Minneapolis Gas Co. in- 
cludes a hot process lime-soda softener which is placed 
in series with the hot zeolite (ion exchange) unit. 








ALLIS-CHALMERS <) 
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“You see POWELL VALVES everywhere!”’ 


Naturally! Since Powell makes more kinds of 
valves—and has probably solved more valve 
problems—than any other organization in the 
world. And Powell Valves have a record of de- 
pendable flow control since 1846. 

Just name the kind of precision valve you 


need-—Powell can supply it. Made !'4” to 30” 
and 125 pounds to 2500 pounds W.S.P. Bronze, 
iron, steel and corrosion resistant alloys. Avail- 
able through distributors in principal cities. On 
problems, write direct to The Wm. Powell 
Company, Cincinnati 22, Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


Powell Valves 
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for Saving Fuel 


The fuel saved by the average system of Hagan Automatic Combustion Control pays 
back the initial investment within the first year of operation, Comparable savings 
continue as long as the boilers last. This is a clear profit, amounting to many times 


the price of the Hagan Automatic Combustion Control. 


The indications and records of Hagan Ring Balance Instruments provide the 
operators with the performance picture necessary for maintaining top efficiencies. 

The design and construction of all components stress durability, accuracy and 
versatility. There is a system of Hagan Automatic Combustion Control and Ring 
Balance Instrumentation for every boiler plant, with any number or size of boilers, 
operating at any steam pressure and temperature, and burning all types of fuels, 


singly or in multiple. 


Hagan methods and Hagan equipment are also operating successfully 
in such applications as: 


Boiler drum water level control, with auto- 
matic set point adjustments available. 


Superheated steam temperature control. 


Steam pressure reduction and _ spillover 


control. 


Draft or pressure control over a continuous 
range from fractions of an inch water col- 


umn to S000 psig. 


Feedwater heater pressure or temperature 


control. 


Recording, indicating and integrating flows 


of water, steam, liquid and gaseous fuels. 


Simultaneous records of two separate flows, 


measured in a single meter housing. 


Pressure and temperature compensated re¢ 


ords of steam and gas flows. 


Density compensated records of boiler drum 


water level. 


Pneumatic and electric signal transmission 


for remote recording. 


For modernization or extension of existing installations, or for new construction, our engineers 
will be glad to suggest the best system to fulfill your requirements. 


HAGAN CORPORATION 


HAGAN BUILDING e¢ PITTSBURGH 30, PENNSYLVANIA 


"aeen Boiler Combustion Control Systems 


BUROMIN 
CALGON 


Pressure Instruments ¢ Metallurgical Furnace Control Systems 


Ring Balance Flow and 


Control Systems for Automatic and Aeronautical Testing Facilities 
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OOWNCOMERS 


How it works 


Steam-water mixture enters the top of the drum through nozzles dis- 
charging into an annular space formed by internal baffles. Flow of the 
mixture is directed downward behind symmetrical baffles around the 
entire drum surface, maintaining a uniform drum-wall temperature, 
and then into the Turbo-Separators. The latter contain a center core and 
vanes which give the mixture a spinning or centrifugal motion, thereby 
throwing the water to the outer edges of the inner tube. Directly above 
the directional vanes and cores there is a skim-off lip which directs the 
water over the top of the inner tube and thence through the annular 
space to the drum. This is the primary separation stage. The relatively 
dry steam then passes through two opposed banks of closely spaced 
corrugated plates, which change the direction of the steam many times 
and throw out much of the remaining water. This is the secondary 
separation stage. The third and final stage of purification is accom- 
plished in the screen dryer. 








MEET THE TURBO-SEPARATOR 
Ye the best friend a turbine ever had 


To anyone concerned with the subject of steam purity and quality, 
boiler drum internals are of great significance. For that reason, we 
would like to have you meet the C-E Turbo-Separator, long an 
integral part of C-E Utility Boilers, but normally well concealed 
froin view within the dark recesses of the steam drum. 


The true test of any system of drum internals lies in what it can 
do with the combination of water, steam and solids it must handle 
— not alone under steady base load conditions — but under all 
operating conditions. Sudden load fluctuations, change in boiler 
water level and increased solids concentration in boiler water due 
to condenser leakage are three common occurrences that can 
greatly affect the relationship of solids to steam. 


Whether the concentration of solids in boiler water averages 
less than 100 ppm or even more than 1000 ppm — or whether it 
fluctuates anywhere between — the C-E Turbo-Separator main- 
tains steam purity and quality well within satisfactory limits. 


To be more specific — test results in a number of cases have 
shown less than .5 ppm and in some instances as low as .1 ppm. 
These results are supported by the fact that in no plant where 
Turbo-Separators are installed has there been any measurable loss 
of turbine capacity due to deposits on turbine blades. 


When you add the proven advantages of C-E Turbo-Separators 
to the operating characteristics of modern designs of C-E Utility 
Boilers, you have the right combination for top year-around plant 
performance on all counts — efficiency, capacity and continuity 


of service. 8-758 


COMBUSTION ENGINEERING iy 
Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 
BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & FLASH DRYING SYSTEMS; PRESSURE VESSELS, AUTOMATIC WATER HEATERS; SOIL PIPE 
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1—METERING OUTFITS have ra- 
tio changing arrangement 


outhit are equipped with 
arrangement for de 
with an outside 


from the 


These 
a ratio 
eneryl ed 
handle that can b 
yround level. This arrangement is de 
and safe operation, in 
The ratio changer ha 
contact with equal and 
and round point con 
tationary contact es 
current path. These 
available for cur 
100 amp 25 kv 
Mfg. Co 


metering 
chanying 
operation 
operated 
iyned for ea 

ubstation yard 
elf-aliyning 
po itive pre ure, 
tact against flat 
tablishe 


metering 


only one 
outfits are 
ip to 200 
Chalmer 


rent rating 
through 69 | Alli 


2—DRAFT INDUCER redesigned 
for loads to 100,000 Ib per hr 


furnace draft in 
range to loads of 


This newly designed 


ducer, vitn capacit 
100,000 |b per hr, has many new feature 

Interchangeable ide panel permit 
easy adaptation to installation require 
inlet and outlet opening 

The four side panels surrounding the 
motor-fan may be unbolted and shifted 
\ barometric damper may be 
used replacing one of the side panel 

Moveable allow for four 
different mounting positions, Other new 
and fan assembly 
withdrawable; spring 


ments for va 


as desired 
mounting feet 
motor 


features are 
completel 


mounted motor and V-belt drive to pre 
variable speed mo 
precise draft control, and pre 
bearing It is pointed out that 
the unit is compact and can be manipu- 
lated in the often limited space at the 
tack breeching, since only the casing 


need be handled. L. J. Wing Mfg. Co 


vent misalignment; 
tor tor 


3—SOLENOID VALVE provides 
automatic flow control 


“on and off” 
air), a new 


Designed to give automatic 
control of flow water or 
piston-type, pilot-action solenoid-oper 
ated valve is available in *,-, *4-, and 
1',-in. pipe sizes. Called the Electroflo 
Valve, it is designed to permit flow only 
during required period Its pilot action 
provides large flow capacity, manu 
facturer points out, and it has an “anti- 
water hammer” feature. It is packless, 
has non-corrosive parts. Hays Mfg. Co 


Described here are new and 
newly improved products. Use 
the Reader Service Cards on 
page 107 to ask for more in- 
formation on them. Just circle 
item numbers of all the products 
in which you are_ interested. 


4—PRESSURE CONTROLLER for 
pressure-vacuum systems 


The Type 1440 Pressure Controller (non- 
recording) for sensitive pressure-vacuum 
control systems is designed to handle 
both positive and negative pressures 
from high vacuum to 10,000 Ib. De- 
cribed as an instrument of high accu- 
racy, this controller is Bourdon tube 
actuated. Proportional band and on-off 
or maximum-minimum snap action ad- 
justment is made without additional 
parts. Either action may be adjusted to 
pressures up to 75 per cent of the limits 
of the Bourdon tube rating. Having an 
aluminum case, the Type 1440 is com- 
pact (8 by 4 in.), has door hinges to left 
or right, straight line piping. Black, 
Sivalls & Bryson, Ine 


5—STRAINER for high pressure 
steam, boiler feed service 


For steam and boiler feed pressures 
above 900 Ib, the SK Fig. 994-HP 
Strainer incorporates, in a forged steel 
or forged alloy body, a new “ pressure 
eal’’ bonnet construction. The use of 
the pressure seal principle the greater 
the pressure, the more secure the seal 
besides making a pressure leak improb- 
able, is said to eliminate the use of 
bulky covers and large fastenings 
Gaskets utilized in this new strainer 
are designed to provide a satisfactory 
seal at high operating temperatures. 
And to further add to the compactness 


Body 


Steam 
, Outlet 


-- Basket 
Bonnet 


Gasket 
_ Presvare 
Ring 


Retaining 
Plate 
~ Hea Nut 


of the unit, the blowdown connection 
has been brought through the side of 
the strainer wall. It is pointed out that 
this design feature means no piping need 


be broken when removing the cover and 
strainer basket from the body for main- 
tenance, checking or replacement, a 
factor of particular importance at high 
pressures and temperatures where pipe 
joints are usually welded. Bulletin 9S- 
HP gives additional information. Schutte 
and Koerting Co 


6—LOW-DRAFT CUT-OFF for pro- 
tection of boilers 


The Lo-Draft Cut-off is designed to pro- 
tect boilers in the event of mechanical 
or natural draft failures, and to prevent 
nuisance shutdowns caused by momen- 
tary puffs. It is declared suitable for all 
firing methods and boiler types. This 
control also activates remote alarm sys- 
tems or signal lights and its cut-off 
poitit can be adjusted on the job over a 
wide range. A signal light or alarm indi- 
cates momentary low-draft burner puffs, 
as well as sustained low-draft conditions. 
But a time delay device, self-compen- 
sating for ambient temperature, serves 
to prevent unnecessary burner stoppage 


due to transient conditions. Installa- 
tion may be either at combustion cham- 
ber or at breeching. 

The switch is designed so that the 
tube controlling cut-off delay operates 
more quickly in the warming up period 
than after the unit has been operating 
for some time. This is said to provide 
supersensitive response during light-off 
of the burner, and less sensitive control 
after it has fired up. The control is 
available in the Model LDT-A for in- 
terruption of low voltage burner control 
circuit, and the Model LDR-A for line 
voltage interruption. A plug-in relay can 
adapt the former for line voltage use. 
Terminals are for wiring to 115 or 230 
v a-c. Cleveland Fuel Equipment Co. 


7—PUMPS, high efficiency, for 
draining cellars and pits 


Two new automatic pumps for emptying 
water out of basements, elevator and 
boiler pits are announced. The standard 
Type DSM is driven by a !4 hp, 115-v 
60-cycle single-phase NEMA motor ac- 
tuated by non-corrosive displacer bobs 
which are adjustable on a stainless steel 
wire. Except for its stainless steel shaft, 
this entire pump, including support col- 
umns, is made of bronze. 

The Type DSS is an entirely submersi- 
ble unit with motor encased in a stainless 
steel shell that also serves as an adjust- 
able float control. Both pumps use bot- 
tom suction for maximum drainage, 
semi-open non-clogging type impellers. 
The pumps are designed to handle from 
180 gph against 24 ft head and 3700 gph 
against 6 ft heads. Aurora Pump Co 


8—KNIFE PIPE CUTTERS designed 

for hand or power use 
Automatic knife pipe cutters for hand or 
power use are available for cutting, bev- 
eling for weldments or grooving for com- 





Crane 125-Pound Iron Body 


Wedge Gate Valves are an 


improved design, embody- 


ing many features of un- 


usual merit. They set a new 


peak for quality in iron body 


wedge gate valves, having 
greater strength, longer life, 


and better all-round adapt- 


Non-Rising 
Stem; Screwed 
and Flanged 
Patterns; All- 
lron or Brass 
Trimmed. Hub 
Ends, Brass 
Trimmed only. 


ability for all types of 


services. 


See If You Don’t Agree? 


Here’s the big value — the big selection: 
CRANE 125-Pound Iron Body Wedge Gates 


... with quality features that assure exactly the kind of service you want. 
Body and bonnet are oval-shaped with extra metal where it’s needed most, 
to provide liberal strength. Flanged patterns have tie-ribs between body 
and bonnet flanges. You also get a solid web-type disc with long guides... 
a stem of liberal diameter with long thread engagement .. . an exception- 
ally deep stuffing box with high-grade packing ...a two-piece ball-type 
gland and flange—plus an easy-to-grip handwheel with oval-shaped rim. 
Non-rising stem valves have a brass bushed stem collar. OS&Y design 
includes a brass bonnet bushing, swinging eye bolts...and a tee-head 
disc-stem connection on sizes 12-inch and smaller. 

Big selection includes all-iron or brass trimmed valves... Under- 
writers’ pattern valves, quick-opening types... valves for process indus- 
tries . .. valves for marine service. Sizes up to 48-inch. Check your Crane 
Catalog or ask your Crane Representative next time he calls. 


Outside Screw 
and Yoke; 
Screwed and 
Flanged Pat- 
terns; All-iron 
or Brass 
Trimmed. Al- 
so available 
with brass 
seats and steel 
stem. 
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joints, and for cutting 
They can be quickly 
changed for the various operations. The 
knives have manufacturer's “Safety- 
Depth Guide” ahead of the cutting edge 
to prevent hogging in” and knife 
breakage. Made for use with several of 
manufacturer geared cutters, « to 12 
in., plus pipe machines, to 2 in., the 
knives are designed to cut pipe without 
leaving burr weldments, victualic 
Beaver Pipe Tools, In¢ 


pre on type 
Saran lined pipe 


> make 


joint 


9—SELF-STICKING MARKERS for 
pipes as hot as 300 F 
All-Tem 


without 


manufacturer, 
Markers stick 
moistening and stay stuck to bare 
or insulated pipes at continuous tem 
peratures from —300 to 300 F. And be- 
ides their ability to “‘beat the heat,’ 
these markers have twice the adhesion 
$2 oz as compared to 16 oz per inch of 

previous marker 


width) as company 
They conform to ASA standards, carry 


According to 
perature Pipe 


the name of the material in the pipe in 
black letters on the proper background 
color. And they're mounted on handy 
dispenser cards treated with a release 
coating that lets you pull the marker off 
quickly and without distortion. A san 


ple is offered. W. H. Brady Co 


10—FHP MOTOR for heavier 

duty, greater efficiency 
haded 
duty 
Input 
com 


KSIP-39, a 5 in. diam 
motor designed for heavier 
efficieney and low 
added to the 


Type 
pole 
at increased 
current, has been 
pan) line of smaller shaded-pole mo 
tors, with ratings of 1.5 w to 'y»9 hp 
It is available in ratings of ';9, ',o, % 
and !,% hp, for use on room air condition 
ers, furnace fans, unit heaters and coolers 


and general application. Optional fea 


tures include internal baffling, single 
and double-shaft models, and resilient 
base, cushion-ring or shaft-end mount 

‘ 


ing. General Electric Co 


11—CONTROL VALVES for pres- 
sures to 6000 psi 


addition to this company’s line 
control valves is the 
Series 34 for pressures to 6000 psi and 
temperatures to 900 F. Motor-, cylin 
der-, and manually-operated models are 
available, and the valves are furnished 
in '.-and 4,-in. sizes in both offset globe 
and angle bodies. The Annin Co 


Newest 


of high pressure 


12—V-BELT DRIVE offers increased horse-power, longer service 


The belt, utilized in the Poly-V Drive is a single, endless 


rubber belt 


with a series of parallel V 


ribs molded 


lengthwise around the inside circumference; it has an 
uninterrupted high-strength member of synthetic cords 
across its entire width. The sheave grooves are designed 
to mate with the belt ribs, and since the belt covers the 
full width of the drive member (not an assembly of 
everal V-belts), the load is distributed equally. 

It explained that this provides twice the contact 
area of a comparable multiple V-belt application, so 


that the Poly-V 


Drive gives up to 50 per cent more 


horsepower with same width, or equal horsepower with 
', less sheave width. It is noted that design features 
of the drive reduce face pressure on half, giving longer 
life to belt and sheaves, and the full drive width and 


total traction surface contact 


serve to prevent 


belt 


turnover and progressive sinking in sheave grooves. 
An important feature of the new drive is that it elimi- 
nates belt matching problems and affords marked econ- 


omy in belt and shave inventories. 


It is available in 


two cross sections: No. 187 for applications where A, B, 
or C section multiple V-belts would be used, and No. 
375 for those where C, D and E sections would be used. 
Manhattan Rubber Div., Raybestos-Manhattan, Inc. 





13—FLOCCULATOR for water 
treatment plants 


The Spirol-Mix Flocculator is designed 
for vertical mounting in the flocculation 
basin. Water entering at the bottom is 
gently roll-mixed as it passes upward 
through the basin to the outlet at the 
top. According to manufacturer, the 
Spirol-Mix: eliminates short-circuiting 
of flow which wastes chemicals and 
lengthens settling time; provides a de- 
creasing rate of agitation as floc forms 
while rising in the basin, thus preventing 
a break-up of floc already formed; and 
produces a uniform roll-mix action in 
the same direction as the water flow. 

The unit consists of a variable-speed 
drive mechanism mounted on top of the 
basin and connected by a flexible coup- 
ling to a paddle-type mixer assembly 
within the basin. The mixer assembly 
consists of a vertical drive shaft to which 
blade support arms are attached. Load 
and thrust of the assembly is taken up by 
thrust bearings in the drive mechanism, 
and the drive shaft is held in place at the 
bottom of the basin by a pressure, water- 
lubricated guide bearing. 

The pitch of each set of diagonal 
blades is increased toward the central 
axis to create a propeller-like action and 
provide a uniform multi-swirling motion. 
The step arrangement of each set of 
blades results in a decrease in total blade 
area from bottom to top of basin as 
the water rises it is subjected to a de- 
creased rate of agitation to prevent 
destruction of the floc formed earlier 
Graver Water Conditioning Co. 


14—PORTABLE CABINETS for 
small parts; visible drawers 


Portable models have been added to this 
company’s line of See-Thru Cabinets for 
small parts. Suggested for servicemen 
and repairmen, these welded steel cabi- 
nets have non-slip handles. Small parts 
and supplies can be neatly filed in the 
clear plastic drawers. One model, the 
JC-32-SD has 24 plastic drawers, each 
1744 in. high by 2%4 in. wide by 57¢ 
in. deep, and one large steel drawer, 
$1. in. high by 11!» in. wide by 57¢ in. 
deep. The cabinet is finished in gray and 
has rubber feet; it is priced at less than 
$16.00. This and other portable models 
are reported to carry a 100-lb load 
safely. General Industrial Co. 


15—STRIP CHART RECORDERS 
note 10 and 20 points 


strip chart recording 
instruments have been designed to re 
cord 10 and 20 points. Manufacturer 
says that 20-point recorders yield 25 
per cent more data than 16-point models, 
without a proportionate increase in size 
or maintenance expense. They are de- 
clared particularly suited for installation 
in the power and utility industries where 
a quantity of information is required, 
but where measurement is limited by 
cost or space considerations. More in- 
formation is contained in Specification 
Sheet 165.1. Industrial Div., Minneapo- 
lis-Honeywell Regulator Co 


Two electronic 


16—TUBULAR HEAT EXCHANGERS 

for cooling liquids, gases 
FC Coolers, a new line of tubular heat 
exchangers, assembled of standard parts, 
are said to offer the benefits of a specially 


and the advantages of 
mass production low _ initial 
quick delivery and available replace- 
ment parts. They are offered in various 
combinations of ferrous and non-ferrous 
materials, built to comply with ASME 
Code. Doyle & Roth Mfg. Co., Ine. 


designed unit 
cost, 


17—CABLE CLAMP, fiber glass 
cloth; saves cost, space 


A line of flexible, loop-type cable clamps 
of laminated fiber glass cloth and poly 
ester resins is announced. As the fiber 
glass plastic is a non-conductor, clamps 


require no insulation and are recom- 
mended by manufacturer for construc- 
tion, maintenance, power generation, 
industries using cabie or heavy wire. 
These clamps which are made of Hess, 
Goldsmith glass cloth and polyester re- 
sins, do not support combustion, have 
a high heat resistance and are fungus 


proof and non-corrosive. Their  flexi- 





“HOW WE SAVE MORE THAN °90,000 a YeaR— 


BY BURNING COAL THE MODERN WAY!” 
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says W. H. FISHER, Plant Engineer, Kerr Bleaching and 
Finishing Works, Concord, North Carolina. 





era, 


“Powering our plant used to take nine boilers—now one does 


’ 
ta 


the same job using 30% less fuel! 6 firemen now do the work of 
18—thanks to modern coal-handling equipment and automatic 
controls. That’s why we say, you can't beat bituminous coal 
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burned with modern equipment.” 
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Above is a view of the plant’s modern, space-saving 





coal-storage silo. To the left is a close-up of the firing 





aisle, showing the spreader stoker and the main 
control panel, Coal handling is automatic and dust- 
tight throughout. Automatic controls regulate firing, 
drafts and feed-water—give maximum efficiency at 


lowest cost. 


Burning coal the modern way can save you 
money too! First, labor costs can be cut to a 
minimum with up-to-date coal- and ash-handling 
equipment, On top of that, today’s combustion 
installations give you 10 to 40% more power from 
each ton of coal than was possible a few vears ago! 

If you're planning to modernize, or if you're 
building a new plant, call in a consulting engi- 
neer. He'll show you how you can get big savings 
by burning coal in a modern plant designed to 
meet your specific needs. 

America’s coal reserves are virtually inexhaust- 
ible; America’s coal industry is the world’s most 
productive and efficient. That’s why coal has a 
future dependability of supply that no other fuel 
can offer. That’s why, of all fuels, the price of 


coal is most likely to remain stable. 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association, Washington, D. C. 


FOR HIGH EFFICIENCY i FOR LOW COST 


YOU CAN COUNT ON COAL! 
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bility is said to give them greater fatigue 
resistance even when subjected to con- 
tinuous vibration and lengthens service 
life. Other advantages cited are faster 
installation, and le wear on cable in 
ulation than unprotected metal clamps 
They are available in sizes from 0.125 
in. diam loop to 2-in. diam. Le Conte 
Plasties Co., Ine 


18—BACKING RINGS, of ceramic 
material, for pipe welding 


backing rings are ar 
removable when weld 

complete, and adaptable for both 
field and shop fabrication. The ring 
form smooth uniform light beads inside 
the pipe, ay manufacturer, their 
preventing excessive penetra 
ince the welding are 
ceramic ma 


a 


Vow ceramic 


nounced as easily 


yroove 
tion and icicle 
cannot burn through the 
terial. The resultant weld is described 
as smooth and uniform, with a slight 
hape that provide 
trength flow 


serve to 
minimum 


concave 
maximum 
resistance 

The rings are credited with reducing 
test failures, speeding welding opera- 
tions, lowering fabrication costs. Rings 
with reusable positioner pins serve to 
center ring and act as root spacers while 
tacking joints. They come in several 
izes. Chemical Equipment Div., General 
Ceramics Corp 


and 


19—COLLOIDAL FORMULAS for 
cleaning boilers, condensers 


When added to boiler 
types, the new Series 31-H Formulas are 
reported to dissolve all forms of seale 
and corrosion and oil and grease, and to 
hold the resulting particles in su pension 
for removal b blowdown Mud and 
carried off by this method 
rather than deposited, it 1 explained, 
and normal operation 1s not disturbed 
‘Tests are said to show that most boiler 
ean be cleaned in 30 to 40 day 

Cleaning action extends beyond the 
boiler also, it is pointed out, because the 
formulas blend with the boiler water 
and clean wherever it or the stean 
travel including the entire steam side 
tem and back through the con 
cost are aid to he 
America 


waters of various 


ludge are 


und sy 
denser. Cleaning 
low. Water Treatment Co. of 


21—SECURING RIG for quick 
anchoring of guy wires 


Besides permitting easy anchoring of 
guy wires and cables, the Tyzem Se- 
curing Rig has a spring arrangement 
designed to provide automatic control 
of tension and assure uniform cable 
tightness. Essentially, this rig consists 
of an adjuster mechanism and tension- 
controlling compression spring. The free 
end of a guy wire or cable is passed 
through a locking mechanism attached 
to the tensioning spring. The cable is 
then pulled through until the spring 
compresses fully, then released to open 
the spring slightly. The locking lever is 
napped into a safety lock keeper. 

The Tyzem grips the cable anywhere 
without kinking or damaging, says com- 
pany, and the entire rig will develop 
over 90 per cent of the breaking strengtn 

f cable. Parts are corrosion re- 


of the 
istant. Kastern Rotorcraft Corp. 


22—20-AMP TROLLEYS for bus- 
way electrification systems 


Four new 20-amp special service trolleys 
are offered for this company’s “60” 
trolley busway electrification systems 
in which service is continuous or where 
capacity higher than provided by stand- 
ard ‘‘60” trolley is necessary. The extra 
capacity afforded by these trolleys is 
declared particularly advantageous in 
budget hoists, low tonnage cranes, 
portable and mach ne tools where mo- 
tors to 3 hp can now be powered with- 
out trolley overload. Feedrail Corp 





20—SERVICE WEDGE CLAMP helps to reduce waste in cable cutting 


show that the grip is secure as action of 
the wedge tightens under load and is not 
dependent on screw clamps. The length 
of the wedge and shell distributes the 
load over long surfaces, it is explained. 


Formed three-wire drop can be put up 
and sagged before the cable is cut by 
using this new service wedge clamp, 
ays its manufacturer, and mistakes in 
judgment that cause cable to be cut too 
hort or too long can be eliminated. The 
clamp comes in two sizes to cover con 
ductors from 1.0 ACSR to 6 solid 
Attachment to the bare neutral can 
be done anywhere on the span. As shown, 
the aluminum shell is slipped around the 
neutral, then the stainless steel 
inserted. Tests are reported to 


bare 
we dge l 


Stainless steel bail with one leg de- 
tuchable can be used with spools or 
knobs as well as hooks. Bronze rope bails 
are also available. For use with ACSR, 
this clamp is made with aluminum shell 
and stainless steel wedge. For copper 
and Copperweld conductors, the shell is 
bronze on it. Reliable Electric Co. 


23—DOUBLE THROW SWITCH 
controls eight primary circuits 


All you have to do to operate this eight- 
pole double throw switch is push a but- 
ton or throw a lever, says manufacturer 

whereupon this over-riding master 
unit switches on or disconnects eight 
primary circuits for control of multiple 
machine operations. It may be applied 
to stop carriers; release machine loads; 
stop or start machines; shut off boiler 
feeds; dump fuel, or start extinguishers. 

Constant contact pressure (4 0z per 
point) is said to be maintained through- 
out the stroke until snap-action occurs 
in either direction; there is no dead cen- 
ter. The contacts handle 5 amp 28 v d-c 
inductive; 10 amp 115 v d-e non-induc- 
tive; 60 to 400 cycles. The switch is 


oe ge 





SUTTON & uve 


claimed to exceed resist shock and vi- 
bration and to operate at —65 to 160 F. 
Designed for easy multiple wiring to 
each terminal, the unit mounts on 1!, 
by 1'4 in. panel area and weighs about 
8 oz. It is available with auxiliary “‘ push- 
to-test’’ SPDT circuit and dial light. 
Guardian Electrie Mfg. Co. 


24— WATER CHILLERS for comfort 
or process air conditioning 


With the addition of these three new 
larger sizes, this company’s line of 
CenTra Vac Water Chillers now includes 
eight sizes from 45 to 400 ton capacity. 
CenTraVacs incorporate a_ hermetic 
centrifugal compressor that automati- 
cally matches power consumption to 


load variations from 100 per cent to 10 
per cent of compressor capacity, says 
manufacturer. Power input is limited to 
actual cooling requirements, thus re- 
ducing power costs. CenTraVacs are 
designed to start, stop and run auto- 
matically with controls interlocked for 
safety. They can be installed without 
special bases. Bulletin DS 399 describes 
these water chillers. The Trane Co. 


25—ROOF VALVE aids in fighting 
fire; releases smoke, gases 


The Fire Valve, a roof unit for buildings, 
is designed to open quickly when excess 
interior heat occurs. Developed for fast 
release of heat, gases and smoke in the 
event of fire, each unit provides 46 sq 
ft of free area opening when two large 
dampers drop, released by a fusible link 
device. Dampers can also be opened 
and closed by a loop chain when it i 
desirable to use the unit for extra venti 
lation. The Fire Valve is weatherproof 
when closed, it is noted, and any number 
can be instailed on a roof. A_ bulletin 
gives data on it. The Swartwout Co. 





ONE OF SEVEN WORTHINGTON DEAERATORS 


sonenen iff ay , 
yal tae 


Be desis p-a™ © 
Webster Engineer- 


installed by Stone and 


ing Corporation, engineers and constructors for Virginia Electric’s growing power system. 


Now there are seven Worthington deaerators 
at Virginia Electric and Power Company 


Back in 1939, the Virginia Electric and Power Com- 
pany first started buying steam power equipment from 
Worthington. 

Since that time, VEPCO has installed seven Worth- 
ington direct-contact deaerators in new or existing sta- 
tions, the latest deaerator going to work in 1953. 

There's a good reason for all this repeat business — 
performance. Worthington deaerators, like all Worth- 
ington steam power equipment, are built for service, 
built to keep going year after year under the most 


rigorous Operating conditions. Features like easy tube 
accessibility, Worthington’s patented tray system and 
specially designed distributing weirs add up to eco- 
with extremely low 
think 


nomical, dependable operation 
Matter of 


deaerators are the best salesmen we have. 


maintenance costs. fact, we our 


Get in touch with your nearest Worthington district 


office for bulletins and information. Or write to 


Worthington Corporation, Steam Power Division, Sec- 


tion S.4.1, Harrison, New Jersey. 5.4.1 
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A GREAT TEAM IN STEAM 


Boiler Feed 
Pumps 


Steam-Jet Ejectors 
and Vacuum Pumps 


Deaerators 


Surface Condensers 
and Auxiliaries 


Steam 
Turbines 
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Savannah, Ga Savannah Electric & Power Co., Savan 
nah, has authorized an ippropriation of $4,500,000 for « 
ind improvements in’ Riverside where 
20,000 kw turbine-generator will be installed, power substations 


and other operating facilities 


xpansion 


generating station new 


transmission lines 


Adams 


Chicago, Ill. — Commonwealth Edison Co., 72 West 
1S mos 


St., plans an expenditure of $425,000,000 during next 
1954-1957, for expansion and improvements in plants and system 
facilities, transmission lines 


including increased generating 


power substations. distribution lines, ete 


is consicde ring 

with tur 
equipment 
Entire 


Logansport, Ind. — City Council, City Hall 
construction of new municipal light and power plant 
bine-generator, high-pressure boiler and auxiliary 
details of equipment and capacity to be determined soon 
project reported to cost approximately $3,400,000 


Great Bend, Kan. Western Light & Telephone Co., Kansas 
City, Kan., has plans maturing for expansion and improvements 
in electric generating plant at Cireat Bend, with installation of 

ind auxiliary equipment, to cost about 
acheduled to begin at early date. Sargent 
Dearborn St is consulting engineer 


new unit 
$5,000,000 


W Landy 


generating 

Work 
0s Chicago 

Calvert, Ky. General Aniline & Film Corp., 435 Hudson 
St., New York, N. Y., plans power house at proposed new chem- 
ical plant at Calvert, where large tract of land has been acquired 
It will woduection of high-pressure acetylene 
derivatives and will consist of a number 
and multi-story structures. Processing and other equip- 
will be installed for large output. Cost estimated about 
Work is scheduled to begin soon 


New Orleans, La. 
Louis Mo beer ale 
A Parcel In Syndi ute 


bn viven over to 
including aleohol, et 
ol om 
ment 
$6,000 000 


Anheuser-Busch, Ine., 721 Pestlozzi 
yeast, ete., has engaged Svedrup 
Trust Bldg st consulting 


st st 


Louis 


engineer, to prepare plans lor proposed new brewery in Jefferson 


New Orleans, where tract of 150 acres of land has 
been acquired. As previously reported in these columns a steam- 
generating plant will be installed. Entire program will comprise 
a series of one and multi-story buildings, estimated to cost close 
to $20,000,000, with equipment 


Parish, near 


Eleetrie Co. is ar- 

$10,000,000 
lor expansion 
substations 


(sas W 
amount of 

will be 
stations 


Shreveport, La. — Southwestern 


for sale of about 


bonds to an 
approximately $2,500,000 of which 
ind improvements in generating 

transmission lines and other operating facilities 


Everett, Mass. Boston Edison Co Boston, Mass., is 
reported planning expansion in steam-clectric generating station 
at everett Mystic Plant, with installation of equip 


ment for increased capacity 


ranging 
tise d 


powe r 


known as 


Upper Peninsular Generating Co., 16 
Sheldon Avi Houghton, Mich... will proceed at once with 
proposed new steam-electric generating plant at Marquette 
for which general contract for che sign and supervision of construc- 
tion has been let to Stone & Webster Engineering Corp., 33 5 
Clark St., Chicago, UL. It will be equipped for initial capacity 
of 22,000-kw. Cost estimated about $7,500,000, including trans 
mission line to Ishpeming, Mich., for service at plant of Cleve- 
land Cliffs Iron Co. at that place, as previously noted 


Joplin, Mo. Empire District Electrie Co., 602 Joplin St 
has arranged financing in amount of about $4,000,000 through 
of a block of deferred stock Proceeds to be used lor exten- 
and power plants 
transmission lines and other operating facilities 


Marquette, Mich. 


sale 


S1O0S improvements in power substations 


St. Louis, Mo. Mississippi River Fuel Co., 407 Eighth St 
natural gas and by-products, plans steam power house at proposed 
new plant for production of anhydrous ammonia on tract of about 
500 acres of land in Jefferson County, Mo., fronting on Missis- 
sippi River. It will comprise a series of one and multi-story 
processing and production structures, with capacity of about 
200 tons of ammonia per day. Entire program re ported to cost 
about $15,000,000 


119 West 40th St 
mixtures, ete., plans 
COMprising 


Lorillard Co 
tobacco pipe 
factory at Greensboro 


Greensboro, N. C. P 
New York, N. ¥ civarettes 


power house at new cigarette 


1 large one andf{multi-story building and several smaller struc- 
tures. Project to represent an investment of about $13,000,000 


Lincolnton, N. C. — Bell Co., 67 Millbrook St.. Worcester 
Mass., woolens and worsted goods, plans boiler house at new 
branch textile mill at Lincolnton. Program will consist of a main 
one-story building and several smaller structures, entire project 
to cost approximately $1,000,000 


Cleveland, Ohio — Cleveland Electric Uluminating Co 
Publie Square, plans improvements in Eastlake steam-electric 
generating station, program to include installation of new coal- 
handling equipment and accessories, including pulverizer, heater 
dryer, ete.; also water pollution control apparatus and miscel- 
laneous work Project reported to cost about $2,000,000. C. A 
Dauber, director, mechanical engineering department, in charge 


North Wales, Pa. — Leeds & Northrup Co., 4901 Stenton 
Ave., Philadelphia, Pa., electrical measuring and recording 
instruments, control instruments, ete., is reported planning boiler 
house at proposed new plant at North Wales, comprising a 
number of buildings, with main structure approximating 250,000 
sq ft floor space. Entire project estimated to cost about $4,- 
000,000. Giffels & Vallet, Inc., Marquette Bldg., Detroit, Mich., 
is architect and engineer 


Philadelphia, Pa.— United States Engineer Office, 121 
North Broad St., has plans under way for extensions and im- 
provements in steam-electric generating plant at local Frank- 
ford Arsenal, including electrical distribution system. Cost 
re ported close to $3,000,000. Albert C. Wood Associates Inc., 
1411 Walnut St., Philadelphia, is consulting engineer 


Shiremanstown, Pa. — Kalston 
Louis, Mo., cereals, animal feeds 
plans steam power house at proposed new branch mill on St 
Johns Rd siisanenaiaee where tract of land has been ae- 
quired. It will consist of a main one-story building, with process- 
ing and other equipment for production of dog foods. Cost about 
$1,000,000. Construction Management, Ine., 1542 W. Washing- 
ton St., Indianapolis, Ind., is engineer 


Johnsonville, 8. C. — Nichols & Co., Inc., 140 Federal St 
Boston, Mass., wool tops and other wool products, plans steam 
power plant at proposed new mill at Johnsonville. It will consist 
of a main one-story building for processing and general produc- 
tion, with several auxiliary structures. Entire program reported 
to cost close to $3,000,000 


Purina Co., 835 S. Eighth 
grain products, ete 


st st 


Chattanooga, Tenn. — Central Soya Co., and MeMillan 
Feed Mills, Fort Wayne Bldg., Fort Wayne, Ind., affiliated, plan 
boiler plant at new mill near Chattanooga, for production of soy- 
bean products and mixed animal feeds. It will consist of several 
processing and manufacturing buildings, equipped for large 
output. No estimate of cost announced — will represent sizable 
investment. Work is scheduled to begin soon 


El Paso, Tex. — ‘lempron Corp., care of Tayler Corp., 46 
lrinity Pl., New York, N. Y., engineer, plans power house at 
proposed new paperboard mill on 1400-acre tract of land near 
KI Paso It will comprise a series of one and multi-story buildings 
for general production. Proposed to begin work soon. Cost 
re ported approximately $4,000,000 Engineer noted is in charge 


Houston, Tex. — ‘Texas Gulf Producing Co., Mellie Esperson 
Bldg., petroleum products, natural gas, ete., plans steam power 
house at proposed new natural gasoline plant in Headlee gas field 
area, Eetor County, Tex., where large tract of land has been 
secured. Plant will be equipped to process about 15 million cu ft 
of natural gas per day, and is reported to cost approximately 
$2,000,000, with compressor station and other mechanical units 
C. F. Braun & Co., 1000S. Fremont Ave., Alhambra, Calif 


is chgineer 


Port Arthur, Tex. — Koppers Co., Koppers Bldg., Pitts- 
burgh, Pa., coke, chemicals, ete., plans steam power house at 
proposed new polyethylene plastics plant at Port Arthur, where 
tract of land has been secured. It will comprise a number of onc 
and multi-story buildings, with processing and other equipment 
for large output Cost reported in excess of $20,000,000 


Salt Lake City, Utah — Utah Power & Light Co has ar- 
ranged financing through sale of bond issue, totaling $15,000,000 
proceeds to be used for expansion and improvement in plants and 
system, including increased generating facilities, power sub- 
stations, transmission lines and miscellaneous work 


2711 N. 13th 


Wauwatosa, Wis. — Briggs & Stratton Corp 
automobile 


St., Milwaukee, Wis., gasoline engines and parts 
equipment, is reported planning boiler house at proposed new 
plant at Wauwatosa, near Milwaukee, comprising a number of one- 
story buildings, to be equipped for large increased output. Entire 
project will cost about $5,000,000. Giffels & Vallet, Ine., Mar- 
quette Bidg., Detroit, Mich., is architect and engineer 





here’s how 

high temperature 
piping 

can flex 


its muscles 


NAVCO 
ounterpoise 


Pipe Hangers 





Each pipe hanger is scale tested to 
rigid tolerances by a skilled work- 
man at the Navco plant. After final 
assembly and inspection, the hang- 
ers are carefully crated and readied 
for shipment. 


Since high temperature piping has no respect for 
equipment connections, the entire piping system 
must flex its muscles to absorb the strain of expan- 
sion and contraction. This prevents serious stresses 
that could endanger the installation. 

And how does high temperature piping flex its 
muscles? With Navco’s precision engineered Coun 
terpoise Pipe Hanger—the hanger with a load 
supporting effort that is of constant value through 
out the range of travel. This permits weightless 
movement of the entire piping system. 

To learn how power plants, oil refineries and 
chemical plants can have piping systems that flex 
their muscles, write today for Navco’s 12-page 
Counterpoise hanger bulletin # 153. 


NATIONAL VALVE & MANUFACTURING COMPANY 





3105 LIBERTY AVENUE, PITTSBURGH 1, PENNSYLVANIA 


New York * Chicago « Cleveland + Boston « Atlanta « Buffalo + Cincinnati 





. The control gage board for Astoria’s 

CON EDISON SELECTS... No. 10 boiler. At top: Hays Model 
WSF for mounting above eye level. 

Right center: Hays Model WCFS8P for 

eye level. Four mounting styles are 

available to meet special requirements. 


NEWEST TYPE Hays Draft Gage 


Consolidated Edison’s new Astoria Electric Generating plant 
at Queens, N.Y. is equipped specifically for the purpose of pro- Automatic Combustion Control 
ducing electricity at the lowest cost per kilowatt, reliably and Boiler Panels * CO, Recorders 


continuously. Verifiow Meters and Veritrol 
| * Draft Ga 

To meet these exacting requirements, Con Edison selected pontine al Mon _ 
Hays W Gage .. . a completely new design in draft gages. Like Electronic Oxygen Recorders 
other Hays low pressure instruments, the draft gage operating Electronic Flowmeters 
mechanism consists of a diaphragm enclosed in a cast metal Electronic Feed Water Controls 
housing. For pneumatically transmitted readings of Air, Steam, 
or Water Flow, Pressures, Temperatures, Levels, Oxygen, etc., 
the operating mechanism employs a bellows. The outstanding 
new features include: 3-way atmospheric vent cock, easy zero 
check, removable units for simple adjustment, and Lucite scales 
for easy reading. 

Functionally designed and beautifully styled, the Hays W 
mn! nage exactly what instrument men have long de- 

anded—z f adjus asy-to-rez é 
manded—an easily adjusted, easy-to-read, dependable draft : 


Miniature Remote Indicators 


gage! 
Write today for full information on the Hays W Gage. 
Publication 52-1060-210, MICHIGAN CITY 7 INDIANA 
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Horizontal Multipass Condensers 
(Closed Type) 


Water circulated in tubes traverses 


ee 
the length of the unit a number of 
: times as determined by baffles in 

» the heads. 


and 
REFRIGERATION COST 


Vogt Condensers, because of their correct design. 
STEP UP the rate of heat transfer and STEP DOWN 
head pressures. With the liquid delivered at a lower 
temperature, smaller compressor capacity is needed, 


saving in original as well as operating costs. 





One of the two basic types illustrated will fit 
your operations exactly. Install Horizontal 
Multipass (closed type) for use with clean 
waters. Where the water is hard, forms scale, 
contains mud or promotes fungus growth, 
Vertical Single Pass (film type) which can 


be cleaned in operation, are recommended. 


* e 
waTeR Vertical Single Pass 
DISTRIBUTING 
Condensers 


FERRULE 


f Mi: a (Film Type) 


Patented ferrules give 
equal distribution of water 
to and over the surfaces of 
all tubes in a unit, 


HORIZONTAL and 
VERTICAL TYPES 
SHELL and TUBE 
CONDENSERS 
For Every Service 


Write For Bulletin RC-1 


marr of eight 42"x 16'-0" b HENRY VOGT MACHINE COMPANY 
Vertical, Single Pass, Con- ‘ INCORPORATED 

| demon oh hemes. Gan fe, ©! : 1000 W. ORMSBY ST., LOUISVILLE 18, KY., U.S.A. 
Company, National Stock- , “~ Granch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, 
yards, Illinois, “ - . PHILADELPHIA, ST, LOUIS, CHARLESTON, W. VA. 


‘Voit REFRIGERATION CONDENSERS 
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THIS PRODUCTION “DOUBLE CHECK” 


SAFEGUARDS YOUR BOILER INVESTMENT! 


m@ Yes, here is one extra production step we will never 
bypass! It is your guarantee of a dependable, long-life 
blow-off valve. 

In this corner of the YARwAyY Testing Department, 
every Yarway Blow-Off Valve is hydrostatically tested at 
1!, times its rated maximum working pressure — proved 
drop-tight for service far beyond normal expectancy. 

Not only blow-off valves, but all YARWAy equipment 
undergoes rigorous tests before leaving the YARWAY 
plant. Why? For one reason—to assure longer and 
better service in your plant. Over 15,000 boiler plants 
are using YARWAY Blow-Off Valves—some for twenty- 
thirty years, or longer. 

Whenever you are in need of boiler blow-off valves, 
be sure to make Yarway your way. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


YAR WAY steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 
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Modernized Conveyer 
System Increases Coal 
Handling Capacity 


Vineland, N. J., expanded its municipal power 

plant to add 10,000 kw to its output. The ex- 1 wre eg so — 
pansion outmoded the old skiphoist and track hoppers located under the car 
necessitated a new coal handling system. A 

fully automatic conveyor was installed that 

handles coal not only for the expanded plant, 

but will also service equipment that will be 

added soon to furnish another 12,500 kw ca- 

pacity. The new system is designed to: (a) 

convey coal directly from hopper-bottom cars 

to old or new storage bunkers, (b) carry coal 

to an outdoor storage yard, or (c) deliver coal 

from the yard into the bunkers. The system 

can handle up to 100 tons of coal per hour 





2h f th | 
By HOWARD M. DOWN ? The hoppers feed the dumped coa 


General Manager, Munici- to the underground reciprocating 
pal Utilities, Vineland, N. J. feeders that supply the conveyor lift 


The four-ply rubber-covered belt 4 The crusher empties into a bucket 5 This elevator carries coal above 
conveyor carries the coal upward elevator. Part of the elevator, ground and delivers it either to 
into the ring-type 50-hp crusher mill the crusher, and its motor show here the yard storage or overhead conveyor 


The overhead belt conveyor hauls The flight conveyors supply coal uw A master panel in the unloading 
6 coal to the powerhouse, feeding by scraping it from the conveyor shed controls the entire system, 
it into one of the two flight conveyors discharge over the top of the bunkers and ensures proper operating sequence 





Goodyear Modernizes 
Akron Power Plant 


This “necessary evil’’ type investment 
turns out to be good business when Good- 
year’s new power plant addition generates 
440,000 Ib of process steam per hour and 
15,600 kw for the same fuel needed by 
the older equipment to produce the process 
steam without electric power generation 


Fig. 1J New 12,500-kw (nominal) turbine exhausts at 200 psig 


re IN 1950 the management 
4 of the Goodyear Tire & Rubber 
Company was faced with a number of 
major problems in providing ade 

quate steam and electrical energy for 
its largest manufacturing plant lo- 
cated at Akron, Ohio. The nature of 
their problems demanded careful, 
long-range planning. Principal prob- 
lems facing the organization were: 


a. Obsolete equipment: Steam 
generating units representing 1,000,- 
000 Ib per hour of the plant capacity 
were installed between 1910 and 1919. 

b. High steam and electrical de- 
mand: Growth in production facili- 
ties and full operating schedules had 
steadily increased the demand for 
these utilities. 

ec. Civie program on elimination of 
air pollution: The older steam gen- 
erators were not equipped with fly 


ash collectors. 


The company’s engineering staff 
entered upon a complete study of the 
problems and called upon Sargent & 
Lundy Consulting Engineers for their 
help with the study. It was completed 
and estimates were submitted on the 
cost of equipping existing boilers with 
fly ash collecting equipment. It was 
ascertained that it would have been 
a poor investment to install such 
equipment on units then 40 years old. 
The investigation was then extended 
to ascertain if the investment might 
not be more profitable if applied to 
the replacement of this old equip- 
ment. 


Space Problem 

Replacing the old generating ca- 
pacity was complicated by the physi- 
cal layout of the power house and 
installed equipment. Manufacturing 
buildings on all sides limited the 
space available to that which was 
covered by the existing boiler 
turbine room roofs. The turbine room 
could house another turbine without 
major equipment moves, but 
for the boilers, auxiliaries, wa 
te., would 


and 


any 
Space 
ter treatment equipment, ¢ 


have to be gained by the removal of 
boilers 

In other ways, the existing 
plant put limitations on the engi- 
neers. The handling of fuel and ash 
had to be adapted to the existing 
system and of course, the new equip- 
ment would have to be designed to 
fit the existing cycle. There was de- 
mand for steam at 100, 200 and 300 
psi, demand for electrical energy, and 
an extremely variable feed water 
treatment and heating problem to be 
met. Other factors to be considered 
in the study included future demands 
on the system and ways and means 
to maintain operations while the 
installation was being accomplished. 


too, 


Alternates Considered 

Installation of one, two, and three 
steam generating units of various 
capacities and pressures and a top- 
ping turbine of a capacity about 
equal to that of the boilers in each 
respective case was studied to com- 
pare the investment versus the return 
for each combination of equipment. 

Capacities and operating pressure 
of the new boilers for each case were 
the principal design factors for the 
water treatment plant. The treat- 
ment plant capacity established the 
amount of heat required in the treat- 
ment cycle. Operating pressure dic- 
tated the degree of water purification 
that was necessary. 

The most economical fuel in the 
Akron area is coal that is strip-mined 
in adjacent counties. It has a rela- 
tively low calorific value and arrives 
at the plant with a high moisture 
content. To make matters worse, the 
quality of this coal varies widely with 
each shipment. It was decided to 
design the combustion control 
tem to absorb the variations in coal 
quality and make the burning equip- 
ment have sufficient capacity to de 
liver full boiler capacity on coal with 
a calorific value as low as 10,500 
Btu per pound. Consideration was 
given to pulverized fuel systems and 
The eyclone 


SYS- 


cyclone type burners 


By W. E. PICKARD * 


type burner adapts well to handling 
the lower grades of coal, but the 
variable demand for steam made a 
pulverizer system the better choice of 
the two. 

It was concluded that two 220,000 
pound per hour boilers that would 
operate at 875 psi arranged for pul- 
verized coal firing and connected 
to a 15,600 kva topping turbine 
should be installed. This equipment 
would provide an adequate solution 
to the immediate problem and offered 
the best return on the capital invest- 
ment. The return on the capital in- 
vestment manifests itself in savings 
of fuel and can be demonstrated by 
the fact that the new equipment now 
generates 440,000 pounds of 200 psi 
steam and some !15,600 kw of electri- 
cal energy with less fuel than the old 
units burned to produce the steam 
alone. 

Boilers, supplied by Babcock & 
Wilcox, are of a two drum, single 
pass, baffleless design. They are 
equipped with water walls, super- 
heaters, coal pulverizers and single 
speed induced and forced draft fans. 
Their design pressure is 975 psig and 
they are rated at 220,000 pounds of 
steam per hour each, with a final 
steam temperature of 835 F. The 
single pass, baffleless design was se- 
lected because of its simplicity and 
its saving in draft losses and main- 
tenance. The fire sides of the tubes 
are kept cleaner because there are 
fewer pockets in which the ash can 
collect and deposit and there is a 
much lower incidence of tube cutting 
by the ash because of the straight 
through flow of the gases. 


200 PSI Exhaust 
The turbine generator was supplied 
by Allis-Chalmers. The turbine is of 
the impulse-reaction type and is de- 
signed for initial steam conditions 
of 850 psig and $25 F. It exhausts 
against 200 psig back pressure and 


‘Steam Engineering Division, Good- 


year Tire and Rubber Company 





will develop 15,625 kw (maximum 
at 3600 rpm. 

The generator has a maximum rat- 
ing of 15,636 kva with a nominal 
rating of 12,500 kw at 80 per cent 
power factor. It has a direct-con- 
nected exciter and a closed air cooling 
system. Heat is removed from the 
system by a Schutte & Koerting air 
cooler. The unit is operated at unity 
power factor as capacitive or reactive 
kva is supplied by the older gener- 
ators driven by 200-psi condensing 
turbines. 

Boiler auxiliaries are motor driven 
except for one of the boiler feed 
pumps. The motors are of the single 
speed induction type. The one feed 
pump turbine operates on 850 psig 
steam, exhausts against 25 psig back 
pressure, and supplies exhaust steam 
to the water treatment system. The 
auxiliaries include two coal pulver- 
izers per boiler, primary air fans, 
forced draft fans, induced draft fans 
and the feed pumps. All the fans are 
single speed units with damper con- 
trols. Combustion control is handled 
by a completely automatic, steam 
pressure, steam flow-air flow system. 
A fuel oil system has been installed 
for “lighting off”? and for load carry- 
ing purposes in case of failure to the 
normal firing system. 


New Feedwater System 

The feed water treatment plant 
has sufficient capacity to supply all 
of the steam generating units. It 
consists of a 45,000-gallon-per-hour 
hot process, lime-soda softener fol- 
lowed by four filters and four hot 
zeolite ion exchangers. Condensate 
and treated water are heated to 260 
F in the 600,000-pound-per-hour de- 
aerating feedwater heater, and then 
are pumped to the boilers. 

The old boiler plant was serviced 
by coal conveyors which extended 
the full length of the boiler room pass- 
ing in front of each of two lines of 
boilers, which faced a common aisle. 
To accommodate the new large-ca- 
pacity units, it was necessary to re- 
move this conveyor in the new por- 
tion of the plant. The physical layout 
that was decided upon placed the 
new boilers at the end of the plant 
farthest from the coal hoppers and 
crushers. Existing conveyors were 
altered to serve the old boilers and to 
deliver coal to a new belt conveyor 
system serving the new boilers. In- 
stallation of the two new high-ca- 
pacity boilers required the removal of 
six old 50,000-pound-per-hour units. 
Further expansion will call for further 
shortening of the old coal conveyor, 
increasing the length of the belt con- 
veyor system, ard the removal of 
two old boilers for each new unit that 
is installed. 

Operating experience to date indi- 
cates that the new equipment meets 
the specifications and that the overall 
performance of the new equipment 
is excellent. Sound engineering has 
turned an investment of the “neces- 
sary evil’’ type into a profitable in- 
vestment venture. 


This plant is an excellent illustra- 
tion of the way economic replacement 
times can creep up on a company 
through the passage of time and the 
advances in “‘the state of the art.” 
In this case, outside pressure in the 
form of civie air pollution programs 
served as a “‘trigger’’ to initiate ac 
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tion which was thoroughly justified 
on principles of cost and adequacy of 
power facilities. 

Power demands in the foreseeable 
future can be met with the new plant, 
local smoke ordinances are met, and 
a substantial reduction in costs re 
sulted from this modernization. 
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Fig. 2. Steam flow diagram for typical conditions (older boilers are on standby) 


Tabulation of principal new equipment installed in the modernized Goodyear plant 


2 Boilers-——Babcock & Wilcox: 220,000 Ib per hr; 
975 psig; 835 F; 2-drum, single-pass, baffleless 
with superheater, water walls, and air heater 

Turbine-Generator—Allis-Chalmers:; 12,500 kw 
at 0.8 pf; 3600 rpm; 850 psig 825 F inlet; 200 
psig exhaust 

4 Coal Pulverizers—Babcock & Wilcox 
size 56; GE motor drive 

4 Primary Air Fans—American Blower Co 
connected to GE motor drive. 

2 Forced Draft and 2 Induced Draft Fans 
Fuel Economizer Co.: Direct-connected 
motor drive, single speed. 

2 Fly Ash Collectors— Western Precipitation Co 
“Multiclone” type 9-VG-12 

2 Feed Pumps— Worthington: BUX!; 1165 gpm, 
2575-ft head; one motor driven, one turbine 
driven. 


Type E, 
Direct 


Green 


to GE 


Hot Lime-Soda Softener—-Worthington: 45,000 
gal per hr; 6500 gal storage 

4 Vertical Pressure Filters—-Worthington 
8 ft 6 in. in diameter 

4 Hot Zeolite Softeners— Worthington. 

Deaerating Heater — Worthington: 600,000 Ib/hr 

2 Coal Conveyors—Srephens-Adamson. 

Pneumatic Ash Handling System—United Con 
veyor. 

Pressure Reducing and Desuperheating Station 
Swartout 

Boiler Controls—Hagan Corp 

Meters— Bailey Meter Co 

Turbine Air Cooler—Schutte & Koerting Co 

Turbine Oil Centrifuge—Delaval Separator Co 

Phosphate Pumps—Proportioneers, Inc 

Sulphite Pumps—Proportioneers, Inc 

Ventilation Fan—Clarage Fan Co. 
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In May we described heater drain pump systems and 2xplained some of the points to watch when 
choosing new pumps or checking old ones. Here is some more information on the same subject 


More on Feedwater 
Heater Drain 
Pump Systems 


By T. W. EDWARDS’ 


THE FIRST PART of this 
icle, published in May 1954, 
ed the differences between 
and closed tems for heater 
howed why the charac 
pumps had to be 
ystem, and ex 
plained factors which 
have to be considered when selecting 
these pumps. The 
factors is continued in 


we expli 
open 
drain pump 
terist ol the 
different for 


ome of the 


each 


discussion of those 
this second 
part of the articl 

Since closed feedwater heaters are 
usually located at a low elevation 
with respect to the rest of a given 
power Net Positive Suction 
Heads available are necessarily lim 
ited. This imposes a further restric- 
tion on the type of pump suitable for 
heater drain that it must 
be capable of satisfactory operation 
under extremely low NPSH condi 
tions. Further, the adverse effects of 
rapid station load changes are even 
more apparent in heater drain pumps 
than in boiler feed pumps and con 
densate pumps. This requires that 
the maximum margin possible be al- 
lowed between the NPSH_ require- 
ments of the heater drain pump and 
the NPSH made availabie to the 
pump by the system. 

It is, therefore, frequently neces- 
sary to heater drain pump 
with as steep a head-capacity char- 
acteristic as possible to completely 
envelop the system head character- 
istic, but not necessarily parallel it. 
Usually light load operating condi- 
tions will determine the pump to be 
used since this will be the highest 
head condition. Then, excess head 
developed by the pump at other load 
conditions must be throttled off. This 
throttling off represents a very real 
and costly station loss in auxiliary 
horsepower consumed which can be 
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1. This diagram shows the conditions under which a 


heater drain pump is able to operate under negative head 


of far more significance in actual 
evaluation than a few points of pump 
efliciency. Where, under normal load 
conditions, it is necessary to throttle 
off perhaps several hundred feet of 
excess pressure, pump efficiency be- 
comes a relatively minor factor. 
While, in the application of cen- 
trifugal heater drain pumps serving 
intermediate heaters, a positive sys- 
tem pressure always exists, it is inter- 
esting to note that under certain 
conditions a heater drain pump can 
operate against a negative head when 
serving the high pressure heater 
located just after the main boiler- 
feed pump. This application involves 
an open system and the heater drain 
pump discharges to the lower pres- 
sure deaerator ahead of the boiler 
feed pump rather than pumping to 
the higher pressure boiler-feed water 
line after the heater. (See Fig. 1.) 
Not only does this particular heater 
drain pump handle the drains from 
this one heater, but it can also handle 
the drains from subsequent heaters 
cascaded to it. Since this heater drain 
pump discharges into the deaerator, 
it can be seen that the pressure against 
which it must pump at all station 
loads is the sum of the following: 


1. Statice difference in elevation be- 
tween the water level in the heater 
hot-well and the water level in the 
deaerating heater. This static water 
level is usually rather high since the 
deaerator is located at the highest 
elevation possible to produce ample 
Net Positive Suction Head at the 
main boiler feed pump; and is very 
nearly constant at all loads. 

2. Friction loss in the piping, which 
of course, decreases with decreasing 
load. 

3. Less the differential in operating 


pressure between the heater and the 
deaerator. This differential varies 
with the load and approaches zero at 
no load. 


Fig. 2. shows these various factors 


individually and a summation of 
them. The system pressure thus pro- 
duced is actually negative at normal 
load conditions, where the pressure 
differential factor between the heater 
and deaerator is sufficient to over- 
come friction losses and the static 
water level difference. At light loads, 
however, this pressure differential 
reduces to the point where it is in- 
adequate to overcome the other two 
factors and a positive pressure condi- 
tion results. Naturally a pump is 
required for part load operation even 
though at full load flow would take 
place without it. As a matter of fact, 
this pump is normally operated at all 
times as a safety measure and also to 
allow swings in the load without at- 
tention to the pump. Excess head is 
throttled off at normal load condi- 
tions. 

There is one additional heater drain 
pump which has not been previously 
mentioned. Occasionally, the drains 
from high pressure heaters located 
after the main boiler feed pump are 
reintroduced into the boiler feed- 
water cycle directly through the use 
of high pressure heater drain pumps. 
See Fig. 3. It should be noted that 
this arrangement is falling from gen- 
eral favor in view of increased boiler 
feed pump discharge pressures. Nat- 
urally the initial cost of the pump 
would be exceedingly high and would 
far outweigh any heat balance ad- 
vantage derived from its use. The 
application, however, warrant 
mention since it is still to be found in 
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Fig. 2. Curves showing the pressures against which the 
heater drain pump (shown in Fig. 1) must pump at all loads 


low pressure installations. It is simi- 
lar in general arrangement to the 
case of intermediate heater drain 
pumps in a closed cycle. Hydrauli- 
cally also, pump operation is similar; 
and the general shape of the system 
head characteristic is the same. Again 
the pressure in the system, and hence 
the pressure to be overcome by the 
heater drain pump increases with 
decreasing load, due to the increase in 
constant speed boiler feed pump dis- 
charge pressure with decreasing load. 
Pumps hydraulically similar to those 
used to drain intermediate heaters in 
a closed system are required. 

Heater drain pumps applied to 
these latter services, however, must 
be in effect miniature boiler feed 
pumps since suction pressures en- 
countered are necessarily quite high, 
and the drains themselves are at 
correspondingly high temperatures. 
This, of course, involves many spe- 
cial construction details which will 
not be discussed here. But, hydrau- 
lically speaking, these various special 
operating conditions necessitate that 
great care be exercised in the appli- 
cation of all heater drain pumps. 

Operating pressures and tempera- 
tures must be known at all load con- 
ditions. If only normal load condi- 
tions are made known to the manu- 
facturer, it is very possible that a 
heater drain pump will be installed 
which will operate satisfactorily at 
normal load but fail completely to 
drain the heater at light loads. Such a 
unit would be completely unsatis- 
factory, and would destroy station 
economy and heat balance. Since a 
new power generating unit Is most 
efficient when it is first installed in a 
given station, for a period of time it 
will be allowed to operate always at 
full load. Swings in the load would 


wasnpn 


then be taken by older and less effi- 
cient units. Hence, the inadequacy 
of an improperly applied heater drain 
pump might not be immediately ap- 
parent. However, as time goes on, 
and more efficient units are added, 
this unit may be required to take 


Fig. 3. Showing how drains from hp heaters located beyond 
the bf pumps are returned to feedwater cycle by the pump 


load swings. Under these conditions, 
this inadequacy might become pain 
fully apparent, and require costly 
pump replacement. Hence, proper in 
stallation of all heater drain pumps 
with an eye to possible future operat 
ing conditions will always pay off. 


Oak Ridge Modernizes Steam Supply 


FOR a new steam 
plant at the Y 12 operations of the 
Atomic Energy Commission’s Oak 
Ridge facilities is completed and the 
work of developing foundations is 
now under way. Because of war-time 
shortages, used boilers were originally 
installed in the present steam plants. 
These boilers have become increas- 
ingly uneconomical to operate and 
maintain in recent years. One of the 
group has been condemned and the 
condition of the others, as indicated 
by inspection reports, has made it 
necessary to reduce the allowable 
pressure to meet safe operating stand- 
ards. Because of these and other 
factors, building a completely new 
steam plant has become necessary. 

The new steam plant was designed 
by the Carbide & Carbon Chemical 
Co.’s engineering department and 
turned over to Burns & McDonnell 
Engineering Co. The construction 
contract is with the Rust Engineering 
Co., who are also engaged in per- 
forming other large-scale remodeling 
work in the area. 

There will be three Wickes boilers 
in the new Y 12 plant, capable of 
producing a total of 750,000 pounds 
of steam per hour at 250 pounds pres- 
sure and a temperature of 600 F. 

Special water treatment 
includes zeolite treatment 


EXCAVATION 


process 


and de- 


aeration followed by caustic, phos 
phate and sulfite post treatment. 

The new plant is designed to burn 
pulverized coal, but it can be adapted 
to utilize fuel oil or natural gas if a 
change becomes desirable ia the future. 
The old steam plants, which are 
being replaced, are gas fired. The 
coal will be delivered by the Louis- 
ville & Nashville Railroad to the 
plant’s outer security fence from 
which point the dieselized equipment 
of the plant will couple on. The 
contents of the cars dump through 
screened covers of under-track hop- 
pers. A belt conveyor, equipped with 
a special weighing scale, will carry 
the coal from the hopper to a pul 
verizer and from thence it will be 
blown into the furnace. 

Ash removal will be handled by a 
hydraulic sluicing system which will 
carry the ash through a pipeline to a 
dumping point outside the coatrolled 
security) area. Concrete block man 
ufacturers see that the dump never 
becomes congested. 

At present, the entire steam-dis 
tribution system is operating on a 
non-return basis. However, an ex 
tensive survey was conducted re- 
cently by student members of M IT, 
and their figures may result in an ap 
propriation to add the needed conden 
sate return lines and booster pumps. 



























































Fig. |. View showing front and side of one of new Vogt two-drum type water tube and water wall boilers during construction 


One Boiler for Four 
at Stitzel-Weller 


During the modernization of an old 
four-boiler steam plant at Stitzel- 
Weller’s distillery in Louisville, Ken- 
tucky, it was necessary to main- 
tain steam generation in order not 
to interrupt production. One of the 
old boilers was dismantled, and the 
first of the new steam generators 
installed; this boiler carried the 
entire load for 60 days, reaching 
peaks of 375 per cent of capacity 





By ANDREW CORCORAN ° 


yong NEW POWER equip- 
ment got off to a fast start in 
proving its worth at the Stitzel 
Weller Distillery in Louisville. The 
first unit alone of a new three-boiler 
installation met all power require- 
ments for two months while the 
other steam generators were being 
installed, and reached peaks of 375 
per cent of rated capacity, or slightly 
more than 33,000 pounds of steam 
per hour. During these two months, 
this one unit did the job formerly 
done by four boilers over the previ- 
ous 15 years. 

The four original HRT Vogt 150- 
horsepower boilers were installed in 
1935 to produce steam to operate 
the distillery at 500 bushels of grain 
a day. At that time, production was 
just being resumed full-scale after 
repeal of the prohibition law and the 
original 100-foot brick stack was 
installed to a five-foot diameter at 
the top. A growing market led the 
company to increase its daily distill- 
ing load to 2,000 bushels a day in 
1947. To accommodate the increased 
load, a new brick stack was built to 
150 feet, with a six-foot diameter at 
the top. 

With the new stack the power plant 
was able to reach a maximum rating 
of 160 per cent, or 240 horsepower 
per boiler. But combined efficiency 
for the power plant was reduced to 
54 per cent. Plans for a new boiler 
plant were approved in June, 1951, 
and the equipment was ordered from 
the Henry Vogt Machining Company 
in Louisville. It was agreed with the 
contractor that the distillery was to 
remain in production as much as 
possible during the installation of the 
new equipment. 

As the first step, it was decided 
to take out one of the old units, and 
install one of the new boilers; the 
distillery was to remain in production 
with the three remaining old units 
during this time. As it turned out, 
the plant was able to operate without 
difficulty at three-fourths capacity 
on the three old units for approxi- 
mately 60 days. 


Fig. 2. Grate dumping engine on one of the new boilers 


When the one new unit was com- 
pleted and put on the line, the distil- 
lery was able to resume full capacity. 
The remaining three old units were 
then removed, and a start made on 
installing the two new power units. 
Our engineering staff had anticipated 
that the distillery could operate this 
one new unit at 250 per cent of 
rating, which would produce 21,600 
pounds of steam per hour. Actually 
the single new unit reached up to 
375 per cent of rated capacity, as 
already noted. 

In order to boost the plant up to 
this level, it was necessary to burn 
washed Western Kentucky No. 11 
Seam Coal 1!. by 14,4 inches in size. 
No attempt was made to attain effi- 
ciency while this operation was being 
conducted. 

As soon as the second new steam 
generating unit was installed, we 
began using 1!', inch by 28-mesh 
washed Western Kentucky No. 11 
Seam Coal, which would analyze as 
loaded as follows: 

Moisture, & per cent 

Volatile matter 38.6 per cent 

Fixed carbon 47.4 per cent 

Ash 6 per cent 

The sulphur content would be 3.1: 
and the Btu value approximatel) 
12,500. 

Using this coal and operating the 
furnaces at 250 per cent of rating, 
the average efficiency of the Stitzel- 
Weller operation runs approximately 
74 per cent. 

The new power units are 
tube two-drum  water-wall 
generators with a normal rating of 
262 horsepower. The new Vogt boil- 
ers are equipped with Westinghouse 
underfeed stokers, single retort. The 
air supply is furnished by Westing- 
house foreed-air fans. The Westing- 
house system of overfire air is used 
turbulence and eliminate 


water- 
steam 


to create 
smoke. 

Tube slagging is controlled by use 
of two and one-half pounds of Gam- 
lenite per furnace per day. Vulean 
soot blowers are employed twice a 
day to remove all soot. 

The satisfying initial performance 
of the one new unit proved indicative 


of the long-range worth of the instal- 
lation. Never at any time since the 
boilers have been in operation has 
the distillery lacked adequate steam. 
This is particularly important in our 
operation because it is necessary that 
the distillery operate every day of 
the year in order to maintain the 
continuity of its processes. Although 
the company’s distilling method calls 
for a lower mashing temperature, it 
is carried on a longer period of time 
and therefore requires more steam in 
a steady supply. 

Important economies in mainte 
nance have resulted from the new 
power installation. With the old boil- 
ers it was necessary to take the old 
unit “off the line’’ once a month for 
scale removal and washing out. This 
cost was estimated at about $10,000 
a year including re-bricking. New 
grates were installed on an average 
of once a month for each boiler. 
This cost some $4,000 annually. Serv- 
ice costs and repair parts ran the 
annual maintenance total on the old 
boiler plant to at least $16,000, 

Since installation of the new power 
plant, there has not been a single 
repair or service call on the boilers. 
The new units are being operated six 
months at a time before being taken 
“off the line”’ and there has been no 
maintenance cost for grates or fur- 
nace iron in over a year and a half 
of continuous operation. A spare 
parts supply purchased from West- 
remained untouched. 
reduction of 20 
coal 


inghouse has 
In addition, a new 
per cent has been obtained in 
consumption, 

Auxiliary equipment in the power 
plant likewise has performed most 
satisfactorily. Hager Brothers Stoker 
Feeders with automatic controls keep 
the hoppers full of coal at all times. 
Reliance Eye-High gage glasses are 
used and the Heys system of auto 
matic combustion control is used, In 
addition, the Cochrane Hot Process 
Lime and Soda Ash system of water 
softening has been adopted in con 
junction with the Hall Laboratories 
method of water conditioning. 

"Master Distiller, Stitzel-Weller Co.. 
Louisville, Ky 


Fig. 3. Details of the stoker, stoker feeder, and gage glass 








Last month the authors told how properties of concrete and 
masonry affect bit design. Here they clear up some misconcep- 
tions about the effect of speed and pressure on drilling rates 


Masonry Drilling: 
Best Speed? 
Best Pressure? 


By BERNARD L. CHAPIN* 


MATERIAL ~ HARD CONCRETE and RALPH H. ALPER} 


BIT ——— |-1/2" ROTARY BIT, CORE TYPE 
DRILL 3/4" ELECTRIC DRILL 
bP DRILL masonry material with 
a rotary bit, pressure is required. 
The question is, how much pressure? 
If a rotary bit is used to drill a given 
piece of masonry at various pressures, 
it will be noticed that above a particu- 
lar load any increase of pressure will 
give sharp increases in rates of pene- 
tration. Below this critical pressure, 
any change in pressure affects rate of 
penetration only slightly. Figure 1 
CRITICAL OR MINIMUM shows this effect on a 1! in. rotary 
<-> yy lieiamaaaaea core-type bit in a hard concrete. The 
critical pressure is above 200 lb, and 
in this particular case a pressure of 
350 lb would be the lowest practical 
working pressure. 
This critical pressure apparently 
| | marks that mysterious zone between 
2 3 cutting and rubbing or abrading. This 
nase ep eemetOatoen wm intues ven tenure is further supported by the fact that 
a bit operated below the critical pres- 
sure dulls much more rapidly than a 
bit operated above the critical. The 
critical pressure is therefore the low- 
est pressure at which a rotary bit 
actually cuts. 


LOAD ON BIT IN POUNDS 








Fig. 1. Curve showing effect of pressure on rate of penetration in hard concrete 


MATERIAL— TAPESTRY BRICK 

81T 1/4" AND 1/2" DIAMETER ROTARY, POINTED Critical Pressure 
Naturally, the critical pressure 
will depend on the hardness of the 
material. For a '4 in. diameter 
pointed bit, it may range from about 
30 lb in soft common brick to about 
175 lb in extremely hard green mar- 
ble. In referring to critical pressure, 
CRITICAL PRESSURE reference is generally made to exter- 
<2 me nal load or force which is applied to 

#2" ROTARY BIT. Powre the drill and bit. ' x 

o Obviously, a bit of large diameter 
requires a greater external pressure 
to bring tip pressure within the cut- 
ting range. This is the reason why the 
bit diameters are so important in 
selecting the type of bit to be used in 
drilling a particular material. Figure 
2 shows the effect of pressure, as well 
as diameter, on the time required to 
eee SW See ae A tos ere drill a 2 in. deep hole in Sanestey 
a — 8S Se eee brick. The two curves represent !4 in. 
and '4 in. diameter bits. The ! in. 
bit shows a critical pressure of about 





meee OTARY BIT, POI TED 


PRESSURE IN POUNDS 











TIME TO DRILL 2 INCH DEPTH IN SECONDS 


* Executive Vice-President and tDe- 
velopment Engineer, New England Car- 


Fig. 2. Critical pressures for drilling in brick with pointed carbide tipped bits bide Tool Co. 





15 |b the ', in. bit about 30 Ib. 

Some idea of the variation of criti- 
cal pressure with diameter in a hard 
concrete may be had from Fig. 3. 
The effect of increasing diameter on 
the critical pressure is clearly indi- 
cated. 

Since the tip pressure is distributed 
over the entire area of the cutting 
edge of pointed type or core type 
bits, by distributing it to best advan- 
tage, the critical pressure can be 
reduced. This explains why a core- 
type bit operates at lower critical 
pressures than the poirted bits. It is 
more efficient to apply tip pressures 
at a greater distance from the center 
of the tool. By removing the center of 
the bit, the load will be distributed 
over more effective tip areas in a core 
bit design. A '4 in. pointed type bit 
has a critical pressure in glazed 
vitreous tile of 75 lb. A !4 in. core 
design bit has a critical pressure in 
the same material of between 55 and 
60 lb. This manifests itself in much 
longer bit life (three to five times in 
this material) and higher rates of 
penetration for the core design bits 
as compared to the pointed type of 
tool. For this reason a pointed bit 
above %4 in. in diameter should not 
be used except in the softest mate- 
rials. 


Sharpening 

The concept of critical pressure 
also explains the necessity for sharp- 
ening rotary bits at the correct time. 
As the bit dulls, the critical pressure 
requirement increases. When this 
happens, accelerated dulling will take 
place —the bit is rubbing, rather 
than cutting — and due to the heat 
developed, serious tip breakage may 
result from the severe stresses. 


CRITICAL PRESSURE IN POUNDS 
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The concept of critical 
thus explains: 

1. Why there is a practical diame- 
ter limit for a given type of bit. 

2. Why failure to sharpen at the 
proper time can cause tip breakage. 

3. Why core bits are superior in 
performance to pointed bits. 

4. Why, for the most efficient ap- 
plication of a rotary bit, a pressure 
well above the critical pressure 
should be applied. 

Having established the particular 
critical pressure for the rotary bit, 
we must next decide on a suitable 
electric drill rpm at which to run the 
bit. 


pressure 


RPM of Electric Drill 

It has been fashionable for many 
years in applying rotary masonry bits 
to use a slow-speed electric drill. 
Many users have gone to additional 
expense to convert standard-speed 
drills to slow-speed drills. Perhaps 
a little data will demonstrate the 
actual effect of drill rpm on bit per- 
formance. 

Figure 4 illustrates what is to be 
expected —- operation at higher rpm 
gives higher rates of penetration. 
From this data, however, it appears 
that there is a particular rpm above 
which little is to be gained in rate of 
penetration. This point may be con- 
sidered the optimum rpm, and is 
close to the maximum practical rate 
of penetration which can be obtained 
by increasing drill rpm. 

This may be considered the opti- 
mum rpm because of two reasons: it 
is the rpm at which bit life is longest; 
and second, it is the rpm at which 
the maximum rate of penetration is 
obtained for power delivered to the 
bit by the electric drill. 


ESTIMATED SPEED OF DRILL (RPM) 
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It should be emphasized, however, 
that determining the actual drill 
rpm at which to operate is always 
a secondary matter compared to the 
critical pressure. Critical pressure 
comes first. An optimum rpm does 
not exist below this critical pressure; 
at lower pressures (in the rubbing 
zone where drilling action is primarily 
frictional) any increase of drill rpm 
will cause accelerated dulling of the 
tip. Above the critical pressure, how- 
ever, the higher the drill rpm up to 
the optimum, the greater the drilling 
efficiency. 





SERIES TO BE REPRINTED 
This article is the second in a serie: 
in which we are explaining the 
basic principles and latest devel 
opments in the field of 
and masonry drilling. Last month 
we described how the properties of 
concrete and masonry affect car 
bide tipped bit design. In thi 
month's issue the speeds and pres 
sures to use for fast drilling are 
discussed, Next month we will ex 
plain how to choose the right bit 
and drill for each job, and the last 
article in the series will discuss 
hammer bits and their applica 
tions. When these four articles 
have been published, they will be 
reprinted. If you are interested in 
receiving a copy of these reprint 
when they are ready, write to the 
Editor, POWER ENGINEERING, and 
request that your name be added 
to the mailing list we are com 
piling. 
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MATERIAL ——— CEMENT BLOCK 
eit ——- 3/8” ROTARY BIT, POINTED 


HOLE DEPTH |-1/4" 


DRILLING TIME 


40 SEC 
1S SEC 
6 SEC 
6 SEC 


DRILL SPEED 


100 RPM 
300 RPM 
450 RPM 
1750 RPM 
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NOMINAL BIT DIAMETER IN INCHES 


Fig. 3. Effect of diameter on critical or minimum pressure 


y, 1954 
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Fig. 4. Shows variation of rate of penetration with rpm 
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Hydro-Quebec studied service center practice all over Canada and the United States before 
building, on the island of Montreal, this example of what a good utility service center should be 


eg 


Fig. |. Aerial view of the new service center, showing easy road and rail access 


Latest Thing in Utility 
Service Centers 





Fig. 3. Loading truck with meters. Trolleys bring meters straight from stores 


[EW SERVICE CENTER of the 
LN Quebec Hydro-Electric Com- 
mission is probably the most ad- 
vanced public utility service center 
in North America today. Though 
every utility will have some problems 
peculiarly its own, most of Hydro- 
Quebec’s operations are typical of 
those carried out by any utility, large 
or small, and we present this review 
of the main features of this installa- 
tion as a model of the last word in 
modern service center design and 
operation. 

First of all, for those who are not 
familiar with utility operation, what 
is a service center and what tasks 
does it have to perform? 

The main function of a utility is to 
provide uninterrupted power to its 
customers. Any customer reporting 
trouble must receive immediate at- 
tention. Thus there has to be some 
central point where complaints and 
inquiries can be received, where 
trained men are available at a mo- 
ment’s notice and where they can 
pick out the equipment and material 
they need to deal with an emergency. 
A service center houses the staff 
receiving these complaints and _in- 
quiries, the men who do the repairs, 
the equipment they use, and the 
vehicles that take them and their 
equipment out on the job. 


Stores 


Since so much equipment and ma- 
terial for emergencies has to be stored 
in the service center, it is usually 
found most convenient to store in the 
same place the rest of the equipment 
and materials the utility needs for 
its construction and maintenance, 
and so the service center usually in- 
corporates both main and emergency 
stores. 

Since most of the vehicles of a 
utility are occupied on customer 
service, or carrying stores and work- 
ing crews, it is also most convenient 
to incorporate in the service center 
the garage and vehicle maintenance 
and repair shops. 

So we have the three main sections 
of the service center: 1. Service, 
2. Stores, 3. Vehicles. 

Most utilities have some system 
whereby meters are removed from 
service and checked and repaired at 
regular intervals. In the case of 
Hydro-Quebec, Federal Law requires 
that this be done every six years, and 
so there is a continuous process of 
meter changing, checking, repairing, 
and replacement going on all the 
time. 

With so many facilities concen- 
trated in the service center, it is 
usually found to be most efficient to 
include in the same place such items 
as general machine shop work, trans- 
former testing, salvage collection, and 
other miscellaneous operations. Hy- 





dro-Quebec also distributes gas to its 
customers, and in addition to install- 
ing and repairing the meters, they 
manufacture them in the Center. 

To carry out all these operations in 
one location, a large staff is needed. 
Hydro-Quebec has over a thousand 
at their new Center. This results, of 
course, in the need for facilities such 
as wash rooms, cafeteria, medical 
services, etc. 

Since a utility is constantly faced 
with the problem of training new 
men, both in the trades and in driv- 
ing, and since there is a concentration 
of skill in the service center, it is 
usually found convenient to make it 
a training center as well. 

These are the things a_ service 
center tries to do. Let us now 
how they are being done by Hydro- 
Quebec in Montreal. 

The main part of the Commission’s 
load is ¢ ncentrated in the Island of 
Montreal. The new service center is 
located almost exactly at the geo- 
graphical center of the Island. Few 
service centers in the country can 
pass this first test alone to be 
located at the center of their oper- 
ations. Figure 1 shows an aerial 
view of the center. 

All facilities are housed in one fine 
looking building, 720 ft by 600 ft, 
mostly single story but with part in 
two stories containing the general 
office area, training school, cafeteria 
and auditorium. Nearly all equip- 
ment is stored inside, but there is an 
outdoor storage area for poles, piping 
and a few items not affected by bad 
weather. The whole area has easy 
approaches for vehicles from all direc- 
tions and a railroad spur-line to bring 
in heavy equipment. 

We will now describe the 
features of each part of the service 


see 


main 


center. 


Garage 

The garage, with an area of 140,000 
sq ft with room for as many as 300 
vehicles at a time, is divided into 
three main sections: 

a. A parking space, free of pillars, 
for light vehicles; equipped with wash 
stands and lubritorium. 

b. Five parking-loading bays, adja 
cent to the stores, for heavy trucks 
and smaller panel models. One of 
these bays is shown in Fig. 2. 

ce. A repair shop with all equipment 
needed for complete overhaul of 
vehicles except engine rebuilding. 

Protection of employee health, 
provision for their safety, improve- 
ment in working conditions and in- 
crease in productive efficiency gov- 
erned the design and equipment of 
the garage. 

A tile wall separates the repair 
from the remainder of the 
garage. Thus, drafts are eliminated 
and heat control is facilitated so that 
a temperature of 65 F may be main- 
tained. Air changes are made several 
times an hour. 

Fluorescent lighting provides a 
uniform 30-ft candle intensity. One 
of the most noticeable features of this 


shop 


whole service center is the excellent 
high level illumination throughout. 

Fumes from running motors are 
sucked through grilled openings in 
the loading platform near the floor 
and rise to the roof through separate 
local exhaust stacks. Floor drains 
discharge into oil separators before 
entering the sewer system. Great im- 
portance is attached to cleanliness 
in the whole garage operation, and 
instead of the usual greasy and dirty 
floors to be found in most garages, 
the floors here are always perfectly 
clean and dry. All floors are sloped to 
drain so that no water or oil ac- 
cumulates. 

Garage doors are opened by elec- 
trically actuated treadle plates oper- 
ated by a car wishing to enter or 
leave the building. A photo-electric 
cell close to the door provides protec- 
tion against premature closing. Un- 
der-sill heating coils prevent accumu- 
lation of snow and ice. 

A great deal of time has been saved 
on car washing by painting the cars 
with a particular paint and installing 
the car washer shown in Fig. 6. The 
washer makes one pass over the car 
with hot water, then one with a 
detergent, then two more passes with 
hot water. Then the windows are 
cleaned by hand and the car is 


finished. The particular paint is 
selected so that the car will dry 
without marks or smears after this 
rapid washing treatment, in the dust 
free parking area of the garage. 


Service 


As mentioned at the beginning of 
this article, part of Hydro-Quebec’s 
steady work is checking and replacing 
electric meters. In the new service 
center, loading and dispatching trucks 
now takes 25 per cent less time than 
it did before and the meter depart- 
ment handles 30 per cent increase in 
volume with substantially lower unit 
costs. Requisitions for the meters for 
a particular vehicle go to the stores 
the day before they are required by 
the truck. In the stores they are 
loaded on the triangular shaped trol- 
ley shown in Fig. 3. The trolley is 
made of sheet steel, with a number of 
hooks on which the meters are hung. 
This is an excellent way to carry the 
meters, being much easier than the 
old method of laying them on shelves 
where they easily became damaged. 

Fach trolley has marked on it the 
number of its particular truck and 
the name of the driver. When ready 
the trolley is wheeled to the garage 
where it is placed on the loading plat 
form opposite its vehicle’s allotted 


Fig. 5. Part of the gas meter manufacturing department at the service center 








Fig. 6. After 


Fig. 7. All the service center shops are as unusually light and clean as this forge 


Fig. 8. Part of stores, showing cleanliness, good lighting, and maneuvering space 


parking place. When the vehicle 
comes in, the driver just transfers the 
meters from the trolley to his truck. 
Thus intermediate handling is_re- 
duced to a minimum, much time is 
saved, and the meters suffer much 
less damage than with previous meth- 
Part of the testing department 
for electric meters is shown in Fig. 4. 

Much the same system is in opera 
tion for gas meters, the only difference 
being that the gas meters have a 
different type of trolley to suit their 
size and shape. 

Hydro-Quebee does not fabricate 


ods. 


electric meters, but repairs, calibrates 
and inspects them. Meters are decon- 
taminated before entering the shop 
and are repaired and calibrated before 
Federal Government inspection and 
sealing. They are then placed in the 
stores where they await requisition 
by the Installation Division. 


General Shops 
The general service shops in the 
service center occupy 32,000 sq ft. 
They are well lighted at an even 30-ft 
candles, as is the whole service cen- 
ter and they are equipped with 


forced mechanical ventilation per- 
mitting four air changes per hour. 

Up-to-date machinery permits sal- 
vage operations; copper, tin and 
plumbing work; street light testing 
and repair; truck body building and 
repair; fitting, chemical and car- 
pentry work; plant maintenance; the 
construction of concrete blocks, and 
coating and wrapping steel piping. 
Most of the shops, as with any 
utility, are concerned more with 
maintenance and repair than with 
production. The wood block floor 
reduces vibration and makes working 
more comfortable and the structural 
glazed tile walls provide good lighting 
and easy maintenance. 

This is a good opportunity to com- 
ment on the amazing cleanliness of 
the entire service center. Right from 
the start, the chief engineer, J. H. 
Wheatley and his assistant, F. Dugal, 
have insisted on absolute cleanliness 
all the time. The results can be seen 
in some of the illustrations. Take 
Fig. 7 for example, and compare this 
clean, well lit forge with the normal 
dark, dirty condition of most forges. 
The same applies to all the other 
shops in the center. Not the least of 
the advantages of such cleanliness 
is reduced fire hazard. 

All air entering the service center 
is filtered and this precaution is 
surprisingly effective in reducing the 
amount of dirt entering the building. 
Hydro-Quebec has found that one 
maintenance man per acre of floor 
area is quite enough to keep the 
building spotlessly clean. 


Gas Meter Shop 

New methods of manufacture and 
repair adopted by Hydro-Quebec 
have increased the quantity of gas 
meters made, improved the quality 
of both new and reconditioned me- 
ters, and lowered unit costs. 

At the service center 12,000 me- 
ters are manufactured and 72,000 
meters repaired annually. The shop 
and store area for gas meters oc- 
cupies a total of 27,000 sq ft. Before 
dismantling, the meters are processed 
through a paint stripping machine. 
There is also a separate machine for 
re-oiling diaphragms. Meters are in- 
spected automatically to determine 
any leakage and a manometer at- 
tached to each meter shows any leak 
by recording loss of pressure. Tested 
for accuracy and their tops soldered, 
the meters are carried on a conveyor 
to the automatic degreasing machine, 
the paint sprayer, and the infra-red 
drying furnace. See Fig. 5. 


Power House 

A very compact boiler house pro- 
vides the service center with heat 
and power. Two 12,000 v circuits 
feeding an indoor sub-station supply 
the service center with electric 
power and a 13,000 kw electric boiler 
provides steam heat. A_ gas-fired 
boiler serves as a standby. A 50-kw 
gasoline engine driven generator is 
available for emergency lightings if 
the regular supply fails. 





Detect Recirculating BF Pump Load- 
Drop Cavitation Mathematically 








Sudden load-drop occasionally leads to a set of conditions 
causing pump cavitation. A preceding article is concerned with 
the prediction of those conditions in non-recirculating feed- 
water systems. This second article shows how to predict cavi- 
tation conditions in recirculating-type boiler feedwater pumps 





By DR. S. BARON ° 


| ASICALLY, the prediction of 
load-drop cavitation conditions 
in boiler feed pumps requires: (1) 
that the pressure decay schedule for 
the deaerating heater be calculated 
and plotted for significant time points 
between load drop and re-establish- 
ment of equilibrium at the lower load; 
2) that the feedwater storage tank 
temperatures corresponding to those 
time points be determined; (3) that 
the time required for water to travel 
from the storage tank to the pump 
inlet be calculated; (4) that this time 
be added to the previously-deter- 
mined significant time points; (5) 
that the required NPSH for the feed 
pump be determined for those time 
points established in step (4), which 
means for the temperatures estab- 
lished in step (2); and (6) that the 
heater pressure required to provide 
the NPSH values obtained in step 
5) be calculated and plotted against 
the time points obtained in step (4), 
the curve being plotted on the same 
chart as the curve in step (1 


Actual Required Pressure 

These steps will result in two dis- 
tinct curves, one representing the 
actual heater pressure-vs-time con- 
ditions during load drop and the 
other representing required heater 
pressure-vs-time conditions for the 
same interval. Where the ‘actual”’ 
curve falls below the ‘required”’ 
curve, cavitation and its associated 
ills can be expected. This procedure 
was followed in a preceding article 
May 1954 issue, page 69) for non- 
recirculating pump systems; essen- 
tially the same procedure is applic- 
able to recirculating pump systems, 
but it requires that modifications be 
made to accommodate the effects of 
recirculating flow. This article pre- 
sents such a modified analysis. 
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Fig. 1. Recirculating pump diagram re- 
lating system components to factors in 
each area. See Table | for the legend 


Significant time points referred to 
in step (1) would be the residence 
times for water flowing through the 
condensate, drains and suction pip- 
ing, as well as the time required to 
re-establish equilibrium at the lower 
load. These are designated as At.,, 
Atp, Atw, and Atyp, respectively. Addi- 
tional time points are chosen arbi- 
trarily to give additional construc- 
tion points for the two curves. (See 
the preceding article for a more com- 
plete discussion of residence times. ) 

Recirculation of water through the 
boiler feed pump, for any reason, has 
the effect of decreasing residence 
time of water in the pump suction 
piping - assuming that the pipe di- 
mensions and the boiler feed rate 
remain the same. This decrease in 
residence time results from the higher 
pumping rate necessary to provide 
both the recirculating flow and the 
required boiler feed. 


*Burns and Roe, Incorporated, Engineers 
and Constructors, New York, N. 


Source | 
(See 
| Notes) 
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Factor Description 


Volume of drain piping 
| from h-p heater fol- 
lowing deaerator, to 
| the deaerator (cu. ft). 
| Volume of condensate 
piping from |-p heater 
| before the deaerator, 
| to the deaerator (cu. 

| ft) 

| Volume of suction pip- 
ing from deaerating 

| heater storage tank 

| outlet to BF pump inlet 

| (cw ff). 
Volume of water in stor- 
age tank (cu ft). 

| Drain flow from h-p 

| feed-water heater (ib 

| per hr). 
Condensate flow from 

| |-p heater to deaerat- 
ing heater (Ib per hr). 
Feedwater flow to 
boiler (Ib per hr) 
Recirculating flow back 

| to deaerating heater 

(Ib per hr). 

Enthalpy gain of water 

passing through pump 

(Btu per Ib). 

Enthalpy of h-p heater 

drains (Btu per tb). 

Enthalpy of condensate 

(Btu per Ib). 

Enthalpy of feedwater 

in storage tank (Btu per 

Ib), 

Density of feedwater in 

the storage tank (Ib per 

cu ft). 

Heater pressure, actual 

or required as noted 

(psia). 

| Vapor pressure of feed- 
water at BF pump inlet 
(psia) 

| Net positive suction 

| head required (ft) 
Static head at pump in- 
let less pressure drop 

| in suction piping (ft) 

| 














General Subscripts 
High-load condition 
Low-load condition 
Condensate condition 
Drains condition 
Recirculating water condition 


Notes: Sources of data 

1. Data from plant layout drawings 

2. Data from plant feedwater heat bal 
ance 

3. Data from pump performance informa 
tion 

4. Data from saturated steam tabies 

5. Calculated (see Table Il) 





| 


Table |. Factors used in calculation of 
pressure decay in recirculating fw sys- 
tems. Source of data is given in notes 
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. Recirculating 
BF Pump Cavitation 


Table Il. Recirculating system pressure 
decay equations applicable when resi- 
dence time At,, is longer than time At, 


tank 
in Btu 


Equation 1. Enthalpy in storage 
0 to t \t 
(Art 


from t expressed 


per Ib 


Equation 2. Enthalpy in storage tank 
from t ‘t.. to ?t ty) 


Btu per Ib. (Art ity, b 


expressed in 


hyp.) 


in which Af 1) 


Equation 3. Enthalpy in storage tank 
\tp expressed in Btu 
h 1. 


from t 
per Ib. (Art itp, h 


(rv 


iMip tort 


Equation 4. Simplified equation for 
enthalpy in storage tank throughout pres 
sure decay, or from t Otot \tp, ex 


pressed in Btu per Ib 
La 


. 
h (h Je Kit 
K . 
(Not applied in the example worked in 
this article.) 
Equation 5. Factor expressed as 
ciprocal of hour 
(D; ( 
QxrR 
Equation 6. Factor expressed as Btu per 
Ib-hr 
Di hin 
QsR 


Wil 


Equation 7. Factor expressed as 
per Ib-hr 


Di hyn 
QxR 


W pH) 
K 


Equation 8. Foctor expressed os Btu 


Ib-hr 
(Ci hoy Dy hy 


QukR 


W ib) 


Equation 9. Required heater press 
expressed in psia 


~ 
(NPSH ) 


P.. (required) 
144 


Equation 10. Residence time of conden 
sate piping expressed in hours 


QR. 


C1 


\f 


Equation 11. Residence time of drains 
piping expressed in hours 
QpRin 


ti» D 


Equation 12. Residence time of feed 
pump suction piping expressed in hours 
QwRs 


ity 
Wir 


Ww 


Recirculation has the additional 
effect of introducing a third flow into 
the heater, and this inflow will be 
warmer than the stored water. Re- 
circulated water entering the heater 
has left the heater at a time when the 
stored water was nearer its initial 
high-temperature condition, and it 
has also picked up enthalpy by pass- 
ing through the pump and the piping. 

These conditions combine to main- 
tain a slightly higher heater pressure 
in the early stages of pressure decay, 
thereby minimizing the difference 
between actual and required heater 
pressure. In some cases, this may be 
sufficient to eliminate the cavitation 
condition present in an identical sys- 
tem without recirculation. That this 


cannot be offered as a general rule, 
however, is illustrated by the follow- 
ing example which assumes a system 
identical to that in the first of these 
two articles, but with recirculation. 

Equations required to carry out 
steps (1) through (6) are listed and 
identified in Table II, while the leg- 
end of symbols and factors appears 
in Table I. It is important to note 
that these equations are modified to 
apply to recirculating systems and 
should not be used when calculating 
cavitation conditions for systems 
without recirculation. Remedial ac- 
tions to offset cavitation are gener- 
ally interchangeable, and these rem- 
edies were listed and discussed in the 
preceding article. 


Table Ill. Results of pressure decay calculations in recirculating pump example 


P. 
(actual) | P,, 


h P. 
(psia) (psia) 


Btu/ib (psia) 


At, At, 
At, + At, 


s 
ADDITIONAL 
CONST POINT 


TIME, 


Required 


T . | + Atw 
(F) | (Ib/cu ft) | NPSH P, =| (hrs) 
| (ft) (psia) | 


.0469 
.0825 
.0938 
.197 
.306 
397 


42.0 
40.3 
38.0 
22.1 
12.9 


57.8 
58.0 
58.1 
58.7 
59.2 


59.6 | 79 


CAVITATION CONDITIONS 


ADDITIONAL 
CONST. POINT 


25 
HOURS 


. Results of example plotted to show actual pressure below required (shaded) 





ADD! TIONAL 
CONST. POINT 





HEATER PRESSURE PSIA 


ot + at, 
é 


CAVITATION CONDITIONS 


! 
w att. 50 


<TREQUIFED £ gy, 


ADDITIONAL 
CONST. POINT 








25 


TIME , HOURS 








. Without recirculation, 


the pressure deficiency is greater and lasts longer 


NIFFERIT 





Table IV. Example showing the application of equations in Table Il to cavitation prediction problem for recirculating pump 


EXAMPLE: A 40-44 MW turbine generator, 1250 psig, 950 F throttle con- 
ditions, operating at 44,000 kw, underwent a sudden load drop to 10,000 
kw. Its feedwater system recirculates a constant flow. Heat balances for the 
system provide the following data: 


Enthalpy at 
10 MW 
(Btu per Ib) 


132 


Enthalpy at 
44 MW 
(Btu per Ib) 


Flow at 
10 MW 
(ib per hr) 


Fluids 


Condensate Cr 80,000 hus 198 hay 


Drains D; 8,000 hi 260 hip 183 


Feedwater Wy 88,000 hue; 250 hy 173 


Wr = 60,000 H 6 H 6 


Recirculation 
From the layout drawings, the following data are known: (refer to Table | 
for meaning of symbols.) 

Q 48 cu ft; Qi) 36 cu ft; Qu 120 cu ft; Qu 500 cu ft; hy 40 
ft; level of water in storage tank 8 ft. Assume average density constant 
and an average between initial and final conditions. 


CALCULATIONS: With the preceding data, perform the following stepwise 
calculations: (Numbered steps do not refer to those listed in the first para- 
graph of this article.) 


Step 1. Residence times At,, \t)), \tw, and values for At’), are found cs 
follows 


1 
48( ) 
Q.RuG 0.01684 
Ci 80,000 


1 
36( ) 
QpRpa 0.01737 


\tr) = 
D, 8,000 


1 
1 
20( 0.01 sal 
148,000 


0.0356 hr 


0.259 hr 


QwRs 
W.i+ Wr 


\ty 0.0469 hr 


Additional residence time of suction piping over the condensate pip 
\t w \tw \t, .0469 0356 0.0113 hr 


Additional residence time of drains piping over the condensate pip- 
ing At'p = Atp \t .259 .0356 0.223 hr 


Step 2. Find the average density of feedwater between initial and final 
250 Btu per Ib and h,; 173 Btu per Ib) as follows 


1 1 
( saaaas) ( Ssasa7) 


2 
Step 3. Find the values of K;, Ko, Ks, and K, as follows: 
(Dy, + Cy) (80,000 + 8,000) 
QxRs 500 x 59.0 


(Crh; W rH) 


enthalpies (h,,; 


59.0 Ib per cu ft 


1 
2.98 ( ) 
hr 


A. Constant K 


Dihps 
QsRs 

(8,000 * 260) 
500 * 59.0 


B. Factor K 


(80,000 * 198) {60,000 x 6.0) 


620 Btu per 


Ib-hr 
Di hin; 


QxRs 
(8,000 x 


500 * 


(Crh W rH) 


C. Factor K 
(80,000 260) 


59.0 


132) (60,000 
Ib-hr 


(Cy hy Di hy W eH) 
QsRx 
(8,000 * 183) 


500 59.0 


D. Factor K, 


(80,000 132) (60,000 * 6.0) 


420 Btu per 
ib-hr 
Step 4. Find the mean enthalpies of condensate aad druins mixtures at 
t 0,1 \t., and t \th» as follows 
620 
A. 208 Btu per Ib 
2.98 
44) 
2.98 
420 


c. 298 141 Btu per Ib 


Step 5. Find the mean enthalpy in the storage tank at t 
and t Atw as follows: 


148 Btu per Ib 


A. Att \t., hy 


(bec K Je K, At 
K 


2.98 X 0.0356 , x08 


)oKt'n j K 
K 


(250 208)e 245.8 Btu per Ib 


‘ K 
\tiy, Ap (+ 


B. Art 
* 


2.98 * 0.223 


( K 
h 
K 


0.0113 


148 


kK 
)oKidt'w j 
K 


(245.8 14B)e 198.3 Btu per Ib 


Cc. Att ‘tw, how 


2.98 


(245.8 148 242.6 Btu per Ib 


Step 6. Find the total time (\ty) required for the deaerating heater pressure 
to decay to the low-load condition. Apply Equation 3, Table Il, letting 
h, hy 173.0 Btu per lb and t \ty 


K, 
(hav )e* My 
K 


6 K, Ath 
(198.3 


148)e 


‘ 
, therefore 


2.98\t; (57.3)e 2.98\t; 


e 0.7718 


14] }e 


173 
2.98 0.259 


e 


+2.98\ty 


or, e 
or, \ty 


3.872, or, 2.98.\ty (0.434) 0.58794 


0.455 hr 


Step 7. To provide a fairly even distribution of data for charting across the 
fuil time scale, Fig. 2, solve Equation 2 for t 0.150, and Equation 3 for 
t 0.350, as follows 

A. ift 0.150, At’) 
therefore, hi, (245.8 
per Ib 


B. ift 


0.1144 he 
217.8 Btu 


0.0356 
148 


0.150 
0.1144 


0.150 — At 
148.0)e ~2:98 


0.350, Equation 3 is written 
2.98 0.350 
0.259 


141 )e 
2.98 


e 


(198.3 
14] 184.7 Btu per Ib 


Step 8. Find the mean heater pressure (P,) at each time point by entering 
the saturated steam tables with the mean heater enthalpies (h,) for those 
times. Tabulated this information as shown in Table Ill. 


Step 9. Find the heater pressure (P,, actual) at the different times by sub 
tracting the pressure of the hydrostatic head (above the point at which the 
mean pressure P, was determined) from P.,. In this case, the head factor is 
8 
2 
in Table Ill and are plotted against time in Fig. 2 


4 ft, or 1.6 psia. Therefore, P, actual P 1.6. Values are listed 


Step 10. Find the vapor pressure of water at the pump inlet (P,,,) for the 
different times by adding the pressure of the hydrostatic head to the values of 
P, for the different times. Therefore, P., P 1.6. Values are listed in 
Table Iii. 


Step 11. Find the temperature and density of water at the pump inlet for 
the different times by entering the saturated steam tables with the values of 
P.,, just obtained and finding the corresponding values. List these in Table Ill 


Step 12. Find the required heater pressures (P,,) corresponding to the tem 
peratures just obtained by applying Equation 9, Table Il, as follows 


A. Att 0, temperature 281 F, and from the performance curve of 
the pump in this example (not shown) it was found that the required NPSH 
for this temperature is 20 ft. Density (obtained and tabulated in Step 11) 
for this temperature is 57.8 Ib per cu ft, and P.,, (obtained in Step 10) is 50 
psia. Elevation hs = 40 ft, from original data obtained from the layout 
drawings. Equation 8, therefore, is written 

57.8 


P., (required) (20 40) + 50 


42.0 psia 
144 


B. Repeat this procedure for 1 0.0356, 1 0.0469, + 0.150, 
t 0.259, and ¢t 0.350, using data from the corresponding lines in 
Table Ill. Values of P., (required) corresponding to these times in the left-hand 
column of Table Ill are calculated and listed. (The calculations are repetitive 
and are not shown here.) 


Step 13. Since all values of P, (required) are calculated on the basis of 
residence times at the heater, it is necessary to introduce the residence time 
in the suction piping (Atw) to make the data apply at the pump inlet. P, (re 
quired), therefore, is plotted against t \tw, which values are listed in the 


right-hand column of Table Iil. 

Step 14. Two curves are now plotted on Fig. 2; one is P, (actual) relative 
to time, and the other is P, (required) relative to time. It will be noted thot 
between t 0.058 hr and t = 0.170 hr, the actual pressure is less than 
the required pressure; hence, cavitation conditions exist for that period of 


time. 





Zone the building or space to be 
heated and proceed as follows in 
each zone 

Determine heat loss for each room 
to be heated 

Determine the area in 
each room to be heated. 
Determine panel demand for each 
room to be heated by dividing the 
heat loss by the total room area 
in sq It 

Determine the circulating 


sq ft for 


water 


Zone the building or space to be 
cooled and proceed as follows in 
each zone. 

Determine sensible heat 
each room to be cooled. 
Determine the area in 
each room to be cooled. 
Determine dewpoint from psycho- 
metric chart based on indoor de- 
sign conditions. This fixes mini- 
mum inlet water temperature. 


gain for 


ft for 


Sq 


1. Zone the building or space to be 
heated and cooled and proceed 
as follows in each zone. 
For maximum radiant cooling, 
all treated rooms must be cov- 
ered with coils spaced with later- 
als at 1 in. centers. 
Determine the heat loss for each 
room to be heated and cooled. 
Determine the area in sq ft for 
each room to be heated and 
cooled. 
Determine panel demand for each 
room to be heated by dividing the 
heat loss by the area. 
Determine circulating water mean 
temperature, assuming a 20 F 
temperature drop across each 
coil required to satisfy greatest 
panel demand, with laterals at 
1 in. centers, from chart shown 
in Fig. 1. 

7. Determine the ceiling area, with 
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Increasingly popular is suspended ceiling which 
combines functions of radiant heating, radiant 
cooling, and acoustical control. Here are instruc- 
tions showing you how to figure amount of heat- 
ing and cooling piping you need for each ceiling 


Heating Only.... 


mean temperature, assuming a 20 
F temperature drop across each 
coil, required to satisfy greatest 
panel demand, with laterals spaced 
at 1 in. centers, from chart shown 
in Fig. 1. 

Determine the ceiling area of lat- 
erals either 1 in. across centers or 
2 in. across centers required to 
satisfy the heat filling in 
balance of ceiling area, if any, with 
metal pan acoustic ceiling. 


loss, 


Cooling Only.... 


Determine absorption rate from 
chart in Fig. 2 at circulating water 
mean temperature, assuming a 
5 F temp rise across each coil. 
Determine the sensible heat ab- 
sorbed by multiplying absorption 
rate by ceiling area. 

If the sensible heat gain exceeds 
the sensible heat absorbed the 
difference must be handled by the 
ventilating system. 


Heating and Cooling.... 


11. 


laterals at 1 in. centers, required 
to satisfy the heat loss in all re- 
maining rooms. The remaining 
ceiling area in each room should 
be covered by a coil which will 
be used for cooling only. 
Determine the dewpoint from 
the psychometric chart based on 
indoor design conditions. This 
fixes the minimum inlet water 
temperature. 

Determine the absorption rate 
from the chart in Fig. 2 at circu- 
lating water mean temperature 
assuming a 5 F temperature rise 
across each coil. 

Determine the sensible heat ab- 
sorbed by multiplying absorption 
rate by ceiling area. 

If the sensible heat gain exceeds 
the sensible heat absorbed, the 
difference must be handled by 
the ventilating system. 
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Fig. 1. Curves showing heat transmitted 
for different circulating water temps 
for coil laterals, at 80 F air temp and 
80 F average uncooled surface temp 
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Fig. 2. Curves showing heat absorbed 
for different circulating water temps 
for coil laterals, at 80 F air temp and 
80 F average uncooled surface temp 





These instructions outline meth- 
ods of figuring these ceilings. If 
you want full size charts, com- 
plete instructions, or more in- 
formation about this type of 
ceiling, write HOT-COLD CEIL- 
ING on one of the prepaid 
post cards elsewhere in this issue 
and send it to us 











POWER ENGINEERING 





Excess lubricating oil, insufficient liquid ammonia, omission 
of oil drains, and uninsulated hot pipelines all caused poor 
refrigeration and lower ice production. All of this means— 


More Ways of Wasting 
Refrigeration Money 
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TO COOLERS i 
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Low liquid level meant top tubes in coolers were uncovered. See text for details 


By C. T. BAKER* 


PLANT con- 

kwh per ton of ice 
produced. The plant was modern, 
and had been well designed and con- 
structed, and should have produced 
ice for about 55 kwh per ton. 

A complete check on operations 
disclosed some interesting situations. 
There were two freezing tanks side 
by side, each equipped with a shell 
and tube single-pass brine cooler. 
The tubes of each cooler were coated 
with ice resulting from low strength 
brine. Several drums of calcium chlo- 
ride were required to bring the brine 
to the correct strength. Strengthening 
the brine did increase the rate of ice 
production but failed to supply the 
complete answer. When the coolers 
were tested for oil, it tock nearly 5 
hours of continuous draining to re- 
move a two years’ accumulation of 
compressor lubricating oil that had 
found its way into each of the coolers. 

At first it was thought that poor 
piston rings were to blame, but they 
were found to be in good condition. 
Later it was discovered that high oil 
level was the cause of excess oil carry- 
over from the compressor crankcase. 

The plant engineers had made it a 
point to carry the oil level in the 
crankease several inches above the 
oil level mark of the machine manu- 
facturers which was plainly indicated 
opposite the oil gage glass. 

Dropping the oil level to the cor- 
rect point overcame completely the 
carry-over problem. This is a good 
example of the money that can be 
lost just by careless operation. 

Still another problem that seriously 
influenced plant capacity was the 
arrangement of the liquid feed to the 
coolers. 

The float chamber controlling the 
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supply of liquid ammonia to the 
coolers was set too low to completely 
flood the tube surfaces and the at- 
tempt to supply both coclers with 
one float expansion valve failed to 
maintain the liquid level high enough 
to cover the top row of tubes. The 
original hookup is shown above. 

This problem was solved by provid- 
ing a float chamber with float oper- 
ated expansion valve on each cooler 
and locating each at an elevation that 
would insure flooded operation of 
the coolers. At the conclusion of the 
program of improvements, full plant 
capacity was easily produced with a 
power consumption of slightly over 
57 kwh per ton. 


Dairy Plant Troubles 

It was difficult to maintain proper 
temperature in the several rooms of 
a modern dairy and it was also diffi- 
cult to cool milk at the rate required 
for full station output. 

The room temperature problem 
was solved by placing an oil drain on 
all unit coolers in use. Though these 
drains had been specified at the time 
the plant was installed, they had 
been left out by the mechanical 
contractor. 


Tubular Coolers 

Milk and chocolate mix were cooled 
over an atmospheric-type tubular 
cooler with ammonia as the cooling 
agent. Even at reduced cooling ca- 
pacity it was difficult to cool the 
milk or the mix below 65 F. 

Here again, no oil drain had been 
provided for removing oil accumula- 
tions from the cooler. After installing 
a suitable drain, several gallons of 
oil were removed from the lower 
section of the unit. In a search for 
the cause of the heavy oil carry-over 
it was traced to worn piston rings, 
a condition promptly corrected. 


An ice plant, after several years of 
using central station power, installed 
an oil engine to drive their equipment. 
The plant was rated at 20 tons of ice 
per day. Shortly after the installation 
of the diesel engine, capacity began 
dropping off and by mid-summer the 
output was down to 17 tons per day. 

In addition to driving one 9 x 9 
and one 8 x 8 compressor, the engine 
also drove a 25 kw generator. 

Most of the trouble in this plant 
was traced to high temperature air 
in the combination engine and tank 
room resulting from heat given off 
by the engine and the engine exhaust 
line. 

The exhaust pipe between the 
engine and a point just beyond the 
building wall was placed in a con- 
crete trench. Temperature measure- 
ments showed that the air passing 
from this trench through the steel 
cover grating was 170 F. Suction 
piping, uninsulated brine piping, and 
the freezing tank were all exposed to 
this heating influence. 

The suction inlets and discharge 
outlets of the compressors were not 
equipped for determining the amount 
of superheat of the suction and dis- 
charge gas; but, in any event, both 
the ammonia suction gas and the 
cold brine line were absorbing large 
quantities of heat, all of which had 
to be handled by the compressors 
and which, of course, greatly reduced 
total plant output. 

In addition, the freezing tank was 
also subject to a considerable heat 
gain from the same source. 

Pipe line losses were greatly re- 
duced by applying extra thick cover- 
ing to both the brine and ammonia 
lines. 

A couple of monitor type venti- 
lators were placed on the roof, thus 
providing several air changes and 
materially lowering engine room 
temperatures. 

It was recommended that the ex- 
haust piping inside the engine room 
be insulated to reduce the heat re- 
leased in this room. 

The condensing pressure gage 
showed 225 psi until a thorough 
cleaning of the double pipe ammonia 
condensers and a complete purging 
of the system of air corrected this 
high condensing pressure situation. 
Ice production was soon raised to 
full rated capacity. 


* Consulting Engineer 





Fig. 1. 


Large audience of engineers listening to hydraulics 
forum shown in Fig. 2, as panel members discussed current 
pumping problems and pumps, resulting from constantly 
ncreasing demands for water throughout the United States 
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Fig. 2. Panel at hydraulic forum in action. L to r, standing: 
D. A. Rankin, F. M. Dawson, R. G. Folsom, G. A. Hathaway, 
L. Kessler, A. Hollander. Seated: P. F. Morgan, R. T. Knapp, 
C. P. Lindner, |. A. Winter, G. F. Wislicenus, J. W. Daily 


Forum Covers Pumps and Water Supply 


A eens ager MORSE & CO. 
formally dedicated its new cen 
trifugal pump manufacturing plant 
at Kansas City, Kan. on May 19, 
1954. In conjunction with this oceca- 
ion, the company sponsored a 
hydraulics forum on May 20 at the 


engineers (Fig. 1) from all over the 
country heard a panel of hydraulics 
authorities (Fig. 2) discuss pumping 
problems resulting from the increas- 
ing demand for water and the in- 
creasing scope and complexity of the 
water problems. Their discussion will 
be published and available later. 


The visiting engineers inspected 
the new factory, saw the latest in 
production, machinery and foundry 
practice. 

Lester B. Knight & Associates, 
Inc. were consultants on design and 
construction of the new plant which 
is located on a 38!4-acre site. 


Town House Hotel. Several hundred 


Fig. 4. This is the 20-in. model of the 
116-in. pump of Fig. 3 under test 


Propeller pump, 116 in. diameter, 360,000 gpm, 11.1 ft head, ready at 
Kansas City for flood control and irrigation project at Belle Glade, Florida 


Fig. 3 


Fig. 6. Here is portion of F-M’s experimental pump test 
floor in new factory. Across the aisle is production test floor; 
each pump is given an individual test before shipment 


Fig. 5. Three Keystone oil-fired, automatic package 
water-tube steam generating units supply steam to the 
factory. Three 750-cfm compressors supply all plant air 





Written Examinations for 
Professional Engineers 


By JOHN D. CONSTANCE * 


‘TATE Registration Boards are 
sJ) with us to register persons com- 
petent to practice professional en- 
gineering and to refuse registration 
to those who are not competent. 
It is generally accepted that, in 
the majority of cases, the written 
examination is, for the present, the 
only way that will definitely make 
this separation of applicants for 
registration possible. 

It was discovered that this avenue 
of approach was able to disclose not 
only the area of academic knowledge 
of the applicant but did surprisingly 
well, in the majority of cases, to 
establish the degree of judgment and 
perspective developed in the ap- 
plicant after four years of academic 
training (or the equivalent), followed 
by four or more years of internship in 
the engineering office or on the job 
site, 

Since 1931 various State 
of Examiners have made an effort 
to create some uniformity in the 
types, quality and quantity of ques- 
tions to be asked; and there has 
resulted a general trend toward such 
uniformity today. Uniformity in the 
written examination (and other re- 
quirements, too) is essential because 
of the matter of licensure by endorse- 
ment, so that the free flow of en- 
gineering talent and services across 
state lines may be facilitated. 


Must Be Sampling Process 

The general form for the written 
examination has become reasonably 
well standardized, some deviation 
occurring because of individual state 
prerogative. The examination must 
be a sampling process since it is 
impracticable to examine a candidate 
in every detail of the basic sciences 
and engineering principles, or in 
every phase of their application to 
actual problems. This sampling proc- 
ess must afford good distribution 
and should be of a character to 
determine ability to use the tools 
of the profession instead of mere 
memory tests. The written examina- 
tion should be so well designed that 
it can be said that the Professional 
Engineer is paid for what he can do 
rather than for what examination 
he can pass. 

In considering the written exami- 
nation itself, let us first consider 
the types of questions asked. Usualiy, 
the written examinations given by 
tegistration Boards are not of the 
type given to college students to 
ascertain if they have mastered a 


Boards 


subject on which they had received 
class instruction. As previously in- 
dicated, by giving a written exami- 
nation the Board tries to determine 
if a candidate really has the basic 
knowledge that an engineer should 
have, together with the experience 
that has taught him to use that 
knowledge practically and efficiently. 
The Boards have recognized this 
need and have made it a rather com- 
mon practice to divide their written 
examinations into two parts, given 
on succeeding days. This two-day 
examination divides readily into one 
day for the basic material to evaluate 
the candidate’s knowledge of engi- 
neering fundamentals, and one day 
for applications to determine his 
ability to apply them and to deter- 
mine the extent of his experience. 


First Day’s Questions 

Practically all State Boards con- 
form to the first day’s questions as 
found by a special committee of the 
National Council of State Boards of 
Engineering Examiners (NCSBEEF). 
These usually cover the basic sub- 
jects of mathematics, physical and 
applied sciences (statics, dynamics, 
fluid mechanics, thermodynamics, 
electrical principles and mechanical 
design). Some Boards prefer not to 
give questions that are purely math- 
ematical, but follow a policy of de- 
pending upon the skill shown by the 
candidate in solving problems in eco- 
nomics, physics, chemistry, etc., to 
reveal his mathematical ability. 

Here, for example, is a_ typical 
question given on the first day exam- 
ination on general engineering theory 
and fundamentals: —- ‘What _per- 
centage of CO, by volume is pro- 
duced in the exhaust of an automo- 
bile engine operating on gasoline 
with a mixture of exact combining 
proportions? Assume gasoline to be 
octane, CoH i.”” 

Such a policy, it is believed, per- 
mits a more efficient use of the exam- 
ination time. Thus, the standard 
two full eight-hour day examination 
may be reduced to three four-hour 
examination periods, for example. 


Second Day's Questions 

However, for the second day it 
was found that some Boards had 
drifted far afield from the practi- 
cal and had reverted to the theoreti- 
cal questions that should have been 
asked on the first day. Problems for 
the second day should require the 
candidate to show proper judgment 
in selecting correct formulas, eco- 
nomical considerations and practical 
approaches. Problem wording and 


terminology should be so arranged 
that the candidate must call upon his 
experience to develop a solution. 

After the first day’s examination 
has tested the candidate's facility in 
mathematics and engineering theory 
the second day’s questions may con- 
tain an “essay”’ type question or a 
critical description of a project on 
which the candidate has had some 
experience, so as to reflect his grasp 
of engineering principles more than 
any number of academic problems 
could ever do. 


Essay-Type Example 

Thus, for example: “Give at 
least four different methods of re- 
moving dust particles from a gas and 
compare their engineering require- 
ments. Given a gas of 50,000 efm 
flow with 50 lb per min of a hygro- 
scopic dust, averaging 10 microns 
size, at 200 F. and a dew point of 
50 F., what method would you recom- 
mend and why?” 

A fresh inexperienced candidate 
could not handle such problems, 
whereas a man with only a few years 
of field practice could readily handle 
them with ease. 

As for the quality of questions that 
are given, it must be kept in mind 
that the examination is given to 
candidates having minimum qualifi- 
cations for registration; and ques- 
tions should be asked accordingly. 
Most Board members try to visu- 
alize themselves as having the four 
years’ minimum experience require- 
ment, and ask questions they could 
have answered at that time. 


Time to Answer 

Now for the quantitative aspect 
of questions, most Boards are inter- 
ested in asking questions that would 
not require too long to answer. Or- 
dinarily, a question is supposed to 
require from one-half to three-quar- 
ters of an hour to answer. Some re- 
quire less time than that to answer. 
Since in most cases all problems have 
equal value, long answers are not to 
be anticipated. In writing questions, 
thought should be given to the age 
of the candidate. As a man grows 
older he becomes more careful of his 
calculations or how he expresses him- 
self. And this takes time. If such a 
person is given a problem within his 
line of experience and time to solve 
it, he would show superior ability. 

What does the future hold for 
registration by written examination? 
More than two-thirds of all licensed 
engineers are now vegistered in states 
which require a written examination 
of not less than two days’ duration as 
one of the qualifications for registra- 
tion. This practice is spreading, and 
it is reasonable to expect that most 
engineers who expect to remain in 
engineering will some day be con- 
fronted with the necessity of taking 
the written examination for legal 
recognition. 
Hudson 


*Consulting Engineer, 625 
Derrace, Cliffeide Park, N. J. 





New Cutler Plant of the Florida Power 
and Light Co. proves that outdoor con- 
struction can be very attractive as well 
as practical. Its striking appearance 
in this photograph, taken at dusk, is 
due primarily to the exclusive use of 
aluminum paint on all exterior surfaces. 
Four units generating 160,000 kw are 
in operation while installation of units 
rated 80,000 and 135,000 kw is being 
pushed ahead for completion in 1955. 
A steam pressure of 1350 psi gives the 
plant the highest pressure in Florida, 
while the 135,000-kw unit will be the 
largest turbine-generator in Florida 


Aerial view of the Cutler Plant shows the excavation and 
foundation forms for one of the new units. Switchyard is at the 
upper right and the circulating water inlet is at lower left 


Fuel oil for new Cutler Plant is brought from Texas, Vene- 
zuela, and other Caribbean ports by water. Dual-purpose 
canal in background brings in circulating water and oil barges 
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Caterpillar’s new York, Pa., plant boasts this heating 
plant which runs eight months on public utility gas, 
four months on propane stored in tanks in foreground 


Commonwealth Edison's new Will County station unloads 
its first bargeload of coal to start building its re- 
serve of 400,000 tons before going into operation next 
year with 300,000 kw; ultimate capacity is million kw 
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A-C’s 92-ton low-pressure spindle for a 125,000-kw cross-compound turbine 
sports record 40-inch long exhaust blades. Special rig speeds its assembly 


Pittsburgh-sized circuit breaker! This 
330-kv circuit breaker has an interrupt- 
ing capacity of 25,000,000 kva and 
will serve the high-voltage system being 
installed for the giant atomic energy 
plant near Portsmouth, Ohio. Westing- 
house, who made this unit, will eventu- 
ally supply 34 more for the Ohio system. 
Over-all height is 28 ft; oil capacity 
will be about 10,000 gal per assembly 





Power Plant GRASP - 


Are You Engineer or Watchman? 


You know men with plenty of technical knowledge but do they 
have understanding? Using a simple steam-engine example, 
the author shows how some commonly-accepted practices in 
the power plant don't stand the test of plain common sense. 
He indicates a method of picking things apart that will lead 
you to question many long-standing dogmas and to get a real 
grasp of engineering operations — mark of the good engineer 


By FRANK H. BROWNING * 
( PERATING ENGINEERS are 


a peculiar sort of men. Few re- 
alize just how peculiar they are. And, 
unfortunately, there are not nearly 
enough of that peculiar kind to fill 
requirements. 

We cannot apply the title of En- 
gineer to those operators who are 
mere attendants, faithfully, blindly, 
doing as they were told without un- 
derstanding how things work, and 
hoping nothing serious will happen. 

Competence as a real operating en- 
gineer depends on clear grasp and 
judgment, and these comé chiefly 
from that special ability to “see” the 
invisible forces, actions and results 
and so avoid the troubles others 
dread. Instead of following routine or 
even figuring out formulas, the real 
engineer senses the trend of natural 
laws. He has learned the process of 
questioning, analyzing and reasoning 
through to a clear grasp. He deserves 
all our respect 


About the Author 


FRANK H. BROWNING has just retired 
after 30 years’ outstanding service as 
Engineer Examiner for the City of 
Seattle, Washington. He has had 
many years of practical engineering 
work as a leading designer of naval 
machinery, work in scientific manage- 
ment, and as mechanical engineer for 
a large industrial company having 
everal big power plants. He has been 
a member of ASME since 1914, is 
now a life member. He is also an hon- 
orary member of NAPE, Seattle 6. 





GRASP is the biggest word in our 
language. It seems that training to 
that end has been sadly neglected, 
left to chance, in the usual courses 
and texts. So, if you power plant men 
will give this your active support, 
we will try to explain and illustrate 
the process of picking things to 
pieces until they finally look so simple 
one feels like kicking himself for not 
seeing it before. 


How Do You Set Valve Gear? 

Let’s investigate a common sam- 
ple. When setting an engine’s valve 
gear, certain marks are made for 
finding dead center. There is entirely 
too much tendency to have the pis- 
ton very near the end of its stroke as 
shown by positions 2 and 3 in Fig. 1. 
With the crank at position 2, a 
scratch mark is made on the cross- 
head and guide at position 1; and a 
mark 4 is made on the flywheel, using 
a rigid tram heeled on some fixed 
point. Next the engine is turned past 
dead center, watching the marks 


He found, on becoming Engineer 
Examiner, that the men he examined 
for licenses were following numerous 
parrot-like instructions and customs, 
with very scanty understanding of 
how power equipment really works. 
He soon developed the method, used 
for 36 years, of getting his examinees 
to pick things apart, use their com- 
mon sense and figure out why certain 
things they had parroted weren't 
right, and finally figure out for them- 
selves just what the right answer is. 

This method, extremely effective, 
he has used in his famous little book 
Steam Plant Errors, which thousands 
of power engineers have bought and 
used to their great profit. If you want 
a copy of it, we'll gladly tell you how 
to get it. His present article is the 
first of several in which he will show 
by specific power plant examples how 
you and your associates can dig into 
things to get at basic principles and 
not be smatterers. 

After you have read this and the 
following articles, let us know what 
you think of them. Argue with the 
author if you wish. All this may 
eventually result in a book on Power 
Plant Grasp. 





closely as the crosshead moves a little 
farther out, then back toward the 
crank end until the marks at position 
1 again line up exactly. 

Then make another mark on the 
flywheel with the same tram, divide 
the distance between the two fly- 
wheel marks and again turn the 
engine until the tram is on this mid- 
way mark on the flywheel. This will 
be the head-end dead center, pro- 
vided the alignment of slipper guide 
and crosshead marks at position 1 is 
accurate and no other mistakes have 
been made. 

art of the trouble with having the 
crank so close to the end of the stroke 
comes from having very little travel 
of the crosshead as the crank moves 
the much larger distance from posi- 
tion 2 to position 3 in Fig. 1. There- 
fore the second alignment of cross- 
head marks is not likely to be accu- 
rate enough to avoid errors on the 
flywheel marks. It is very much bet- 
ter to use crank positions shown as 5 
and 6 on the diagram, where the 
crosshead is beginning to get some 
real speed of travel as the engine 
turns, a couple of inches of piston 
travel, not crank travel, from dead 
center on a 20 or 24-in. stroke. 


Which Direction? 

When making these marks, they 
tell us the engine should be turned in 
the same direction it is to run. There 
is no telling how many hundreds or 
thousands of times we have heard it 
that way. Never once have we heard 
anyone say it should be turned in 
the opposite direction. The purpose, 
of course, is to make proper allowance 
for any slack at the crosshead and 
crank pins. 

Let’s pay closer attention to this 
ancient, respected, universal dogma 
passed on down generation after 
generation. Just for the purpose of 
seeing the piccure plainly, we will 
consider an engine in bad shape, with 
\,,-in. slack on the pins at each end 
of the connecting rod, as shown in 
Fig. 2. That would make a full !4-in. 
total slack. 

With an 8-foot flywheel on a 24-in. 
stroke engine, that much slack would 
give a '4-in. error at the rim of the 
flywheel when the engine is at mid 
stroke shown in Fig. 2. And with the 
crank 30 deg from dead center, the 
crank pin is only 6 in. from the center 
line and the large amount of slack 
we have assumed for the sake of this 
investigation would result in a full 
inch in marking the flywheel. Having 
the crank still closer to the end of the 
stroke will result in more error. With 


* All republication rights reserved by 
author 








Fig. 1. Diagram of steam engine show- 
ing method of marking flywheel and 
crank positions when setting valve gear 


the crank pin 1 in. or 2 in. from center 
line through piston rod and main 
shaft, the given slack could make a 
3 in. to 6 in. error on flywheel marks. 
Any slack is magnified as the crank 
approaches center line — another 
good reason for making flywheel 
marks farther out. 


What's Pushed or Pulled? 

Now, let’s see what happens. When 
in Operation, steam pressure on the 
head end crowds all parts together so 
all places with slack are closed tight. 
But, when turning the flywheel on 
the cold engine in the same direction 
for finding dead center, the crank 
pulls the piston. Then all the slack is 
wide open. We will call it closed when 
the parts are pushed together, and 
open when the parts are pulled apart. 

It should be clear that turning the 
flywheel in the same direction the 
engine will run gives exactly the op- 
posite of the desired result, when the 
engine is some distance from the end 
of its stroke. Isn’t it strange that the 
old “authorities” have taken such 
pains to be dead wrong? 

On the back stroke, from crank to 
head end, turning the flywheel will 
keep all slack points closed, though 
when steam is driving it, pressure in 
the crank end will pull them wide 
open, 

Simple, isn’t it? With some prac- 
tice every man on the job can learn 
how to pay closer attention so as to 
size up these things. Then it’s a lot 
more satisfaction to understand how 
things work, and the power plant will 
be kept in better condition. 

This rotation for dead center may 
not make much difference on a de- 
cently adjusted engine, yet this case 
is one of the best examples of the 
benefit gained from the habit of ques- 
tioning and studying each step, and 
finding whether there is any real 
sense in the old instructions. 


Cylinder Pressure Reverses 

When placing the engine back on 
dead center after marking the fly- 
wheel, engineers are always careful to 
turn it back too far, then bring it up 
to the middle mark by turning the 
flywheel in the same direction the 
engine runs. Notice that cylinder 
pressure reverses just before it reaches 
dead center, as shown in Fig. 3. Com- 
pression is then building up in front 
of the piston, the valve admits boiler 
pressure slightly before dead center, 
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Fig. 2. Diagram of engine showing 
slack of Ve in. at the points indicated 
would produce error in flywheel marks 


while exhaust from the other end re- 
lieves the opposing pressure. 

At the head end center, steam pres- 
sure will push all parts together, just 
the same as when the engine is rolled 
over by turning the flywheel on the 
cold engine. Refer to Figs. 1 and 2. 
So, it makes absolutely no difference 
which way the engine is turned to its 
dead center mark. At the crank end, 
steam pressure will pull all slack 
wide open for the back stroke, the 
same as when turning the engine to 
this dead center from either direction. 

It’s more than amusing when we 
find such common mistakes rooted in 
the power operating trade. To sum- 
marize, if slack can make any real 
difference when marking an engine to 
find dead center, we get the same 
relative positions found in the engine 
during service by always turning the 
flywheel in the opposite direction. 


Are Popular Concepts Right? 


When some things turn out to be so 
wrong it is time to investigate many 
other practices to find out whether 
they can stand the test of plain sense. 

Solomon advised ‘‘Above all get 
understanding.’’ The New Testament 
tells us “ Prove all things, hold fast to 
that which is good.’’ When closer in- 
vestigation shows former ideas are 
correct, one gains much better grasp 
of power plant control. If they turn 
out wrong, one acquires more interest 
and confidence in the process of rea- 
soning, paying close attention to each 
small step until the results are reliable. 

The findings of this writer come 
from 30 years’ experience probing the 
minds of applicants in many lines, 
from helpers and journeymen to fore- 
men and superintendents in various 
mechanical and electrical activities, 
from firemen to chief engineers, from 
sub-professional assistants to prin- 
cipal engineers on design and con- 
struction projects. In the course of 
such investigations he has discovered 
and upset faulty notions of old ‘‘au- 
thorities.”” Those thousands of con- 
tacts and appraisals have Jed him to 
firm beliefs at variance with popular 
concepts. 

Our first important conclusion is 
that all such groups are human 
with human limitations. Though we 
pay full homage to the truly great 
men of remarkable achievements, 
there are no superhuman minds. 
Prominent men with high degrees are 
just as apt to make mistakes as the 
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Fig. 3. Steam engine indicator diagram 
showing points where cylinder pressure 
reverses on piston as explained in text 


rest of us, when they have no clear 
grasp of things they remember; when 
they speak without full consideration 
of all the facts; when they venture 
beyond the field of their recognized 
competence and especially when they 
become infected with the virus of im- 
portance of infallibility. 


Memory and Thinking 

Our second discovery is that the 
members of every group can be 
divided into two main classes. The 
vast majority rely on memory, some- 
times gathering a prodigious quantity 
of old relies, like a museum. They re- 
peat what they heard, like a phono- 
graph record, 

Relatively few belong in the other 
class —- those who have learned to 
analyze and reason, and so acquire 
understanding in place of indiscrimi- 
nate repetition of second-hand opin- 
ions. We place good operating en- 
gineers in this latter group. 

We find most men in power plants 
have good natural ability — intelli- 
gence. Yet many feel they are handi- 
capped by the lack of higher formal 
schooling. Somehow we must cure 
that mistake, for our contacts prove 
it is entirely unwarranted. We never 
did believe the boilers and engines 
would care how a fellow spells EK- 
ZOST, if he uses his head. We would 
say they have just as good heads as 
those in other groups, some brilliant, 
some few beyond hope, mostly very 
good material. They feel at fault 
when study has left them confused, 
baffled, groping for something tan- 
gible and useful. They should realize, 
instead, that the real fault lies with 
certain teachers and with half-truths 
in condensed texts. When students 
do not learn, the instructors and texts 
have failed to teach. 

Now to you Chief Engineers: If 
you are not the gruff, hard-boiled 
type that went out of style last cen- 
tury, show these to your assistants to 
start them thinking. Ask them other 
questions to think about. If they can- 
not come up with good, clear answers, 
better ask them more leading ques- 
tions on the same subject instead of 
giving them the answers without 
using their own heads. Prod them on 
the simple common things they handle 
every day. With friendly encourage- 
ment, never satisfied until explana- 
tions would be clear enough to an in- 
quisitive beginner, you will be amazed 
at the enthusiasm for more and more. 
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Fig. 1. Schematic diagram of the two-bed demineralization system chosen for installation in the Hawthorne power plant 


Demineralization Cuts Power Costs 
at Hawthorne Plant 


A two-bed demineralizer was 
installed at Western Electric's 
Hawthorne Works; here’s how 
it operates automatically, how 
the control valve trouble was 
cured, how the system now 
performs, and what it costs 


By C. E. MORROW * 
and F. C. GEHLE | 


W ATER TREATMENT equipment, 
installed during the recent re- 
habilitation of the plant that is sole 
source of power for Hawthorne 
Works, Western Electric Co., in 
Chicago, cost about as much as 3 
years’ fixed charges on a standby 
steam generator and high-pressure 
turbine. It was money well spent, 
however, for it prevented production 
losses due to unscheduled outages 
without the installation of such 
standby equipment. Either produc- 
tion losses or increased fixed charges 
would have offset a portion of the 
operating savings resulting from 
900-psi topping operation. 

Plant rehabilitation consisted of 
replacing 16 stoker-fired, 175-psi, 
500-F boilers with three coal, oil or 
gas-fired steam generating units cap- 
able of generating 150,000 Ib. per hr 
at 900 psi (835 F) and superposing 
two 6250-kva noncondensing turbine 


Purchase 


Demineralization Price 


$0.12/1000 gal 
20.00/ton 
3.79/100 Ib 


Water wasted to sewer... 
Sulfuric Acid 66° Be 
Sodium Hydroxide (50%) 
Loss of Exchange Material 
Sulfonated Coal 


Nalcite SAR. 75.00/cu ft 


Total 


$/1000 gal. | 
D.M. Water 


12.00/cu ft....... 


Internal Treatment 
(Normal Weekday) 


Tri-Sodium Phosphate 

68 Ib at $0.022/Ib. 
Sodium Sulphite 

6 Ib at $0.042/ib. 
Sodium Hydroxide 

3 gal at $0.051/gal.. 


| 
$0.023 | 
| 


$1.50 
0.25 
0.15 


Total . $1.90 


Table |. Operating cost breakdown for demineralization and internal treatments 


generators over the 175-psi system. 
An isolated boiler plant was replaced 
by pipe line transmission. This plant 
rehabilitation was described in POWER 
ENGINEERING, May, 1953, page 86. 

During peak winter conditions it 
was estimated steam demands would 
reach 450,000 lb per hr with both 
high-pressure turbines operating to 
provide optimum steam utilization. 
Length of such demands would be 
determined by outside temperatures 
of less chan 20 F and were, therefore, 
of indeterminate duration and might 
occur any time between the first of 
November and the first of March. 
Experience of others with the type of 
equipment involved indicated its 
dependability to be of a high order, 
if boiler feedwater quality was suita- 
bly high. 

Normal operation would 
sitate 15 to 20 per cent makeup, de- 
pending on heating load. Contamina- 


neces- 


tion of industrial returns or condenser 
leakage would increase this demand 
considerably. With all industrial 
returns wasted and one 7500-kw 
condenser leaking, makeup of 500 
gpm would be necessary. High- 
bicarbonate Lake Michigan water 
with about 128 ppm total hardness 
was available for this purpose. 

It was necessary to install new 
treatment equipment in the space 
occupied by an acid sodium zeolite 
unit of 190 gpm capacity. Study 
of space and dollar economy led to 
the installation of a duplex, two-bed 
ion-exchange demineralizer, each half 
capable of producing 200 gpm con- 
tinuously. This was backed up by 
about 200,000 gal of existing treated 
water storage at a head sufficient to 
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These are words. What you want is PERFORMANCE 
Cochrane's unparalleled experience in years and number 
of installations with all types of deaerating equipment 
assures you that guarantees will be met! 

Check this statement with any Cochrane user. 


Cochrane has the greatest number of deaerating 
heater installations of any manufacturer in the world. 
Manufacturing every type of deaerating heater and 
water conditioning equipment, Cochrane’s complete 
service assures you unbiased recommendations for 
equipment to performance specifications. It assures 
undivided responsibility for engineering, fabrication and 
satisfactory continuing operation by a single company. 


For further information on Cochrane Deaerators, 
write for Publication Nos. 3005, 4643 and 4635. 

















Other Cochrane Processes 
DEMINERALIZER 


Cochrane ion exchange units deliver 
a continuous supply of demineralized silica-free 
water at extremely low cost. Pub. No. 5800. 


HOT ZEOLITE 


Replaces second stage phosphate treatment 
in hot-process softener. High temperature ion 
exchange resins completely remove residual 
hardness at great savings in soda ash 

and phosphate. Pub. No. 4801. 


SOLIDS CONTACT REACTOR 


Slurry blanket principle efficiently removes 
solids, turbidity, color, taste, silica, fluorides, 
and reduces alkalinity from water for industrial 
and municipal purposes. Pub. No. 5001-A. 
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Fig. 2. Control panel for automatic demineralization system 


provide gravity flow to the deaerator. 

The two-bed process is so well 
known it is unnecessary to discuss its 
operation in detail. Water from an- 
thrafilt bed filters goes to a cation 
exchanger where sulfonated coal 
exchanges hydrogen ions for cations; 
i.e., salts become acids. The effluent 
is then passed over a degassing tower 
where CO, resulting from carbonates 
is removed. The remaining anions 
are then removed by a highly-basic 
exchange resin. The cation unit is 
regenerated, after 216,000 gal pro- 
duction, with 1 per cent H.SO, and 
the anion exchanger, after about 
twice this output, with 4 per cent 
NaOH. Before regeneration the ca- 
tion unit is back-washed with filtered 
water and the anion exchanger with 
cation effluent. The product since 
the unit was placed in service has 
been better than guaranteed per- 
formance of 0.2 ppm silica, 0.2 ppm 
hardness and 5.0 ppm _ dissolved 


solids. 


Automatic Two-Bed Units 

Previous to this installation, the 
only two-bed units in operation were 
of low capacity and full automatic 
operation had not been attempted. 
It was desired that all back-washing, 
fast and slow rinses and regeneration, 
together with mixing of regenerant 
solutions, be carried on without at- 
tendance. It was possible to accom- 
plish this fully automatic operation 
to the extent that it is only necessary 
to supervise the filling of the concen- 
trated H,SO, and 50 per cent NaOH 
storage tanks. 

Responsibility for power plant 
operation is centered in a control 
room on the turbine floor in an ad- 
jacent building about 125 ft from the 
water treatment area. In order that 
this point of constant attendance 
may be aware of the functioning of 
the demineralizing equipment, an 
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Fig. 3. Schematic of control panel (legend in table below) 


Legend for Fig. 3. Letters designate instruments; ever, numbers designate alarm 
lights; odd numbers designate operational indicator lights. Listing is by groups 


INSTRUMENTS 
A. Raw Water Temperature Recorder. 
B. Acid Dilution Water Flow Indicator. 
N Catexer Flow Indicator. 
S Catexer Fiow Indicator. 
. Dilute Caustic Flow Indicator 
. N Anexer Flow indicator. 
S Anexer Flow Indicator. 
Effluent Water pH Recorder. 
Anexer Effluent Conductivity Recorder. 
Effiuent Flow Controller & Recorder. 


ALARM LIGHTS 

2. High & Low Level Surge Tank. 

4. High Temperature Raw Water. 

8. Air Low Pressure Alarm. 

10. High Temperature Dilute Caustic Tank. 

11. High & Low Level Dilute Caustic Tank. 

13. N Catexer Backwash, Brine, & Rinse; 
High & Low Pressures. 

14. High & Low Level, Degasser Tank. 


alarm alerts the control-room opera- 
tor in case any phase of the system 
does not function properly. In addi- 
tion, the top portion of the boiler 
master panel shows levels in treated 
water storage tank and deaerating 
heater. An alarm sounds in case of 
high or low level, and lights an in- 
dicating drop showing the source of 
the alarm. 

It would not be practical to show 
all demineralizer alarm points on in- 
dicating drops in the control room. 
In case of trouble an alarm sounds 
in the treatment area and the control 
room. In the latter location an alarm 
drop lights, spelling out “F.W. 
Demineralizing System Alarm.” 
When such an alarm is registered, an 
attendant goes to the treatment room 
where he can see at once the cause of 
the trouble by referring to the control 
panel shown in Fig. 2. Functions of 


16. S Catexer Backwash, Brine, & Rinse; 
High & Low Pressures 

18. High & Low pH. 

19. High & Low Level Caustic Storage Tank. 

20. N Anexer Backwash, Brine & Rinse; 
High & Low Pressures. 

21. High Conductivity N & S Anexer Efflu 
ent. 

22. S Anexer Backwash, Brine, & Rinse; 
High & Low Pressures. 


OPERATIONAL INDICATOR LIGHTS 


1. High Temperature Cooling Water 
Bypass. 

. Raw Water Pumps. 

. Acid Proportioning Pump. 

. Catexer Regeneration. 

. Degasser Blower. 

. Caustic Proportioning Pump. 

. Dilute Caustic Pump 

. Treated Water Purnps. 

. Anexer Regeneration. 


the different indicators and alarms 
are shown on a schematic of this 
panel in Fig. 3. The legend (above 
identifies panel components. 

Chemically the system functioned 
perfectly from first operation, but the 
usual difficulties incidental to new 
development were encountered. We 
will discuss in detail these difficulties 
and their solution for the benefit of 
others exploring like fields. Also we 
wish to point out how other parts of 
the process gave no difficulty. 


Control Valve Trouble and Care 

Most significant of the problems 
was the early excessive maintenance 
of the air-operated 4 in. diaphragm 
control valves used to direct and 
control the flow of water and re- 
generant. These are now constructed 
as shown in Fig. 4 and there are 22 in 
the system. Continued on page 91 
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68 units to serve 


JOPPA STEAM-ELECTRIC STATION 


Feedwater installation by 

Foster Wheeler includes 

12 high-pressure heaters, 34 low- 
pressure heaters, 1S cooling water 
exchangers (including make-up 
heaters) and 4 evaporators. 


ar by Electric Energy, Inc. 
to supply approximately half of the power 
for AEC’s Paducah Area Project, the 
Joppa Steam-Electric Station is designed 
for 937.500 KW in six boiler and turbine 
units. Of the semi-outdoor type, it repre- 
sents one of the largest electric power 
stations ever planned for one building 
operation. 

Few installations require the number 
of heaters which this new station will 
have when completed; probably none can 
boast of larger high-pressure heaters. The 
six crossover high-pressure heaters each 
have a surface of 7,760 sq ft capable of 
heating 1,162,700 lb of feedwater per hr 
from 411.1 F.to 470.4 when supplied with 
steam at a pressure of 497 psia, total 
temperature of 721.1 F. The six 10th- 
stage high-pressure heaters each have 
4.858 sq ft surface. Each set is equipped 
with desuperheating, condensing and 
drain-cooling sections, and is built for 
handling 3200 psi, 500 F water. 

The closure for these high-pressure 
heaters ine orporates the well-known 
“Lockhead” feature. A patented Foster 
Wheeler construction, this closure pro- 
vides a means for supporting the head 
pressure load that is separate from that 
for supporting the gasket compression 
load. Foster Wheeler Corporation, 165 
Broadway, New York 6, N. Y. 





M& Crossover and 10th-stage 
feedwater heaters. Crossover 
heater is approximately 38’ 
high. Shell design pressure is 
550 psi at 800 F; tube design 
pressure 3200 psi at 500 F, 


Foster Wheeler evaporator with 
deaerating preheater. Total 
heating surface 3450 sq ft ca- 
pable of evaforating 30,000 
Ibs net vapor per hr, 


FOSTER ( WHEELER 
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STEAM PLANT 


FOUR-PASS 
GAS TRAVEL 


STAGGERED 
TUBES 


Oli, GAS OR 
COMBINATION 
BURNER 


ANTI-STRESS 


DECK 
EXPANSILE | 
PRECIPITATOR 


INDUCED 
DRAFT FAN 


Look into this self-contained, perfectly coordinated, compact, “packaged” 
boiler plant and you'll readily see why the Preferred Unit Steam Generator 
offers you the utmost in smooth-functioning heating efficiency. Truly a 
boiler built beyond the codes for installation and fully automatic operation 
at lowest cost! It’s a 25-year investment in dependable, economical opera- 
tion that pays for itself in less than 5 years. 

These Preferred Design Features combine to spell the difference in 
quality of construction and performance - 


@ Five Square Feet of Heating © Down-Draft Design. 
Surface per Boiler HP. 
: : aa ea @ Induced Draft. 
@ Four-Pass Gas Travel. er ‘le Precipi 
-¢ “xpansile Precipitator. 
@ Anti-Stress Deck. I asia 
° . P » care th 
@ Intermediate Furnace @ Dual Purging Action. 
ae , saa , 
Position. @ Full Automatic Oil and/or 
@ Staggered Tubes. Gas Burners. 

All Preferred Unit Steam Generators are factory fire-tested before ship- 
ment. Made in sizes from 20 to 600 B.H.P. and pressures from 15 to 250 
p.s.i. to burn oil, gas or in combination. 

Your plant or building will profit by better heating and lower process 
steam costs assured by the proven design advantages built into every 
Preferred Unit Steam Generator. Bulletin 2000 bears convincing testimony. 
Write for a copy. 


PREFERRED UTILITIES MFG. CORP. 


1860 BROADWAY + NEW YORK 23, N. Y. 
Department PE. 4 
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Your gifts to the American 
Cancer Society help guard those 
you love. 

Your dollars support research in 
a hundred laboratories and univer- 
sities . . . spread life-saving infor- 
mation ... ease pain and suffering 
...provide facilities for treatment 
and care of cancer patients. 

It is a sobering fact that cancer 
may strike anyone tomorrow 
strike back today with a gift t 
the American Cancer Society. 
You may mail it, simply ad 
dressed CANCER, c/o your local 
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DEMINERALIZATION ..... 


continued from page 88 


Until this application, they had been 
operated with air pressures of less 
than 75 psi. Under these conditions 
their operation was satisfactory. Be- 
cause of the storage tank floating on 
the system, it was necessary to oper- 
ate with 115-psi air. 

The diaphragms were originally 
rubber and the seats molded with 
plastic. Repeated failure of both 
diaphragms and seats in 18 valves 
installed in a horizontal position led 
to correction of the difficulty. The 
guide (shown cross hatched in Fig. 
4) was not used originally, and the 
forcing diaphragm did not have suffi- 
cient rigidity to keep the free end 
of the cast-aluminum spacer from 
canting downward. When the valve 
closed, the force exerted by the 
operating air was concentrated on a 
small area of the water diaphragm 
and seat. Repeated closings on these 
areas caused the water diaphragm 
and seat to fail. Uneven deformation 
of the forcing diaphragm caused it to 
crease and rupture after short service. 

Guiding the spacer improved the 
condition but introduced another 
problem. Its addition made it neces- 
sary to cut out the center of the 
forcing diaphragm and keeper. This 
exposed a small area of the spacer 
top to air pressure. The small com- 
pressor furnishing operating air be- 
gan to run continuously without 
keeping up pressure. The spacers 
were found to be sufficiently porous 
to permit passage of air to the space 
between diaphragms where it escaped 
through a bleed port. Impregnating 
spacers with resinous material stopped 
this leakage. Seat and diaphragm 
maintenance were improved by guid- 
ing spacers, but continued to be 
excessive until stainless steel seats 
were installed and diaphragms 
strengthened by nylon inserts. 


Acid Handling 
Completely unattended regenera- 
tion would not be possible without 
automatic proportioning of water 
and concentrated H.SO, for regen- 
eration of the cation exchanger. This 
is accomplished by a proportioning 
pump mixing the strong acid with 
water flowing to the unit being 
regenerated. The flow of H.SO, is 
controlled by varying the pump 
stroke and water flow by a PRV and 
plug cock used as an adjustable 
orifice. 

Concentrated H.SO, wili not cor- 
rode steel pipe, but the original 
design recognized the possibility of 
the difference in specific gravities of 
strong acid and water causing suffi- 
cient dilution between regenerations 
to cause trouble, and Carpenter 20 
pipe and fittings were specified for 
the acid line. This material was not 
available during construction, so 
steel pipe and fittings were used. The 
pipe did not last one week 
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Fig. 4. Cutaway of hydraulic diaphragm valve after addition of plunger guide 


In an attempt to improve condi- 
tions, a lead trap was installed in the 
acid line next to the cross where 
water and acid mixing occur, with 
an air operated valve on the acid 
side of the trap. This valve was con- 
trolled by air supplied through a 
solenoid valve in the circuit supply- 
ing the proportioning pump motor. 
This arrangement held strong acid 
back of valve unless the pump was 
runing and confined dilution to the 
lead trap sufficiently to greatly in- 
crease the life of the acid line. Now 
that Carpenter 20 is available, it has 
been installed. 

Anion exchange unit regeneration 
is greatly affected by temperature 
and it is impractical to mix this 
caustic solution in the same manner 
the cation regenerant is mixed. A 50 
per cent NaOH solution is purchased 
and stored in a 1200-gal. tank. A 
proportioning pump operating 
through a timer adds a definite vol- 
ume of the strong caustic to a mixing 
tank over a predetermined interval. 
At the same time, demineralized wa- 
ter is added to the mixing tank with 
the rate of flow controlled to permit 
the correct amount of caustic to be 
furnished before the tank is full. 
Water is shut off when high level 
contact is made. A thermostatically- 
controlled steam coil maintains the 
3 to 4 per cent caustic solution in the 
mixing tank at 98 F. This process has 
operated successfully since it was 
placed in service. 

Normally, water supplied to the 


lemineralizer is city water that has 
been used for cooling in air compres- 
sor inter- and after-coolers, and other 
heat exchangers about the power 
plant. Sufficient heat exchange re- 
turns were not available during the 
past winter and the deficit was made 
up directly from the city mains, 
resulting in an exchange bed tem- 
perature of from 50 to 60 F. Opera- 
tion at these temperatures resulted in 
conductivity of the product increas- 
ing from 0.5 to about 5 micromho 
and silica content from 0.02 to 0.15 
ppm. Addition of city water direct 
from mains was discontinued suffi- 
ciently in advance of regeneration to 
bring bed temperatures back to nor- 
mal, and the product quality re 
turned to that expected, 

Tri-sodium phosphate, sodium sul 
phite, and sodium hydroxide are fed 
internally to remove residual hard 
ness and oxygen, and to control pH. 
These chemicals are fed by four 
variable-stroke proportioning pumps 
with two pistons each, so arranged 
that any piston can pump any solu- 
tion to any boiler. This equipment 
has functioned satisfactorily since it 
was placed in operation. 


Getting Samples 

Samples of both steam and boiler 
water were originally collected 
cylinder 4 in. in diameter and 
long. Steam or boiler water 
introduced through the bottom, and 
cooled by a '»-in. coil circulating cold 
water located at the top. The steam 
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or flash from the boiler water was 
condensed in this way and falls to the 
bottom. The sampling line extends 
1 in the bottom and retains 
this amount of water in the cylinder 
This is sufficient to submerge a cell 
and permit checking conductivity 
constant temperature, 

Three sampling cylinders were in 
stalled on each boiler, making it pos 
ible to t any time, con 
ductivity of steam before and after 
superheater, and of the boiler water. 
A single indicator on each boiler 
starting panel shows the conductivity 
switch. If the 
conductivity selected goes out ol 
limits, an alarm sounds and is indi 
cated by a lighted drop in the central 
room. The selector switch is 
normally set to indicate conductivity 
of stearn leaving the superheaters. 

This arrangement was successful 
mn securing steam samples where 
silica and pH were the only de- 
terminations desired. They were not 
wcuring Water samples 
where it was necessary to determine 
sulphite content. Samples taken for 
laboratory determinations showed a 
Variation in sulphite because, 
when they taken from the 
overflow on the original sampler, the 
temperature was high enough to 
greatly increase speed of oxidation 
in presence of air. Boiler water sam- 
ples are now taken from a coil con 
tained in a cylinder where cooling 
water flows continuously. With this 
arrangement, it is no longer possible 
to check boiler water conductivity 
on the boiler panel indicator. 

Determination of silica content of 
the boiler water difficult. 
There seems to be no reasonable rela- 
tion between silica in the boiler feed 
and that in blowdown. It was orig- 
inally thought it would be necessary 
to maintain not more than 8 ppm in 
the boiler in order to avoid silica in 
the steam; determinations showing 
15 ppm have resulted in clean steam. 

When the first boiler was put in 
service, it was expected the silica 
would be high because of construction 
dirt that had not been removed by 
blowing and washing. This was true, 
but when there was no decrease over 
a reasonable period, the blowdown 
was increased, but silica also in- 
creased. Blowdown was decreased 
and silica decreased until blowdown 
reached about 1!) per cent. A study 
is being made at present to determine 
the optimum condition existing be- 
tween boiler silica, blowdown and 
clean steam, 
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Performance of Demineralizer 

Since the demineralizing equip- 
ment has been in operation, it has 
produced water better than guaran- 
teed. Exchange rates of beds are well 
above the guarantee, and the loss of 
exchange materials is less than ex- 
pected. Except during the period 
described when low’ temperature 
operation reduced quality to almost 
that guaranteed, day-to-day opera- 
tion produces water with 0.02 ppm 


silica, 0.2 ppm hardness, a pH of 
8.5 and conductivity of 3 micromhos 
Chemical cost of both internal and 
external treatment is shown in the 
table. Once, during regeneration of 
an anion exchanger, a small amount 
of caustic reached the boilers because 
of control valve failure. No harm was 
done, for it was discovered almost 
immediately and blowdown was in- 
creased to correct the pH. 

Steam generator No. 3 went on the 
line with the first high-pressure tur- 
bine on December 5, 1951. Since 
that time it has operated 16,400 hr, 
or about 81 per cent of the time. It 
has been opened twice for insurance 
inspection and there was no evidence 
that cleaning was necessary. Unit 
No. 4 and the second high-pressure 
turbine were put in service’ on 
March 5, 1952. It has since operated 
15,000 hr, or about 83 per cent of 
possible use. Last summer it appeared 
to be dirtier than Unit No. 3, and 
was acid cleaned. 

Analysis of the spent acid indicated 
about 685 |b of calcium scale to have 
been present. No explanation of why 
this unit picked up more scale than 
Unit No. 3 is evident from perusal 
of feedwater and boiler water data. 
Unit No. 2, last on the line, was 
placed in service December 8, 1952, 
and has operated about 7835 hr, or 


76 per cent of the time. The above 


percentages do not indicate avail- 
ability because, for 5 months of the 
non-heating season, there are many 
periods when the operation of two 
units is sufficient. 

At present, turbine inspections are 
scheduled every third year. There 
is nothing to indicate that the boiler 
feed pumps cannot be run for much 
longer periods without opening. 

The difficulties with automatic 
operation appear to be solved, due to 
the cooperation between the operat- 
ing personnel and the principal sup- 
plier, and the advice of Professor 
F. G. Straub, who acted in a consult- 
ing capacity for Western Electric 
Co. In view of present operation, 
solving these problems seems to have 
been worthwhile. It is apparent there 
is some silica hide-out in the boiler, 
but steam purity is excellent. It is 
also evident that the temperature of 
exchange beds should be kept as near 
98 F as possible for optimum results. 


SUPPLIERS OF EQUIPMENT 
Infilco Inc. 
Ingersoll Rand Co. 
Ingersoll Rand Co 
Milton Roy Co. 


Demineralizing System 
All Centrifugal Pumps 
Air Compressor 
Proportioning Pumps 
Fiow Indicators, Recorders 

& Controllers 
Temperature Recorder 
Conductivity Irdicator, 

Recorder & Controller 
Panel Fabrication 


-The Foxboro Co 
The Foxboro Co 


Leeds & Northrup Co 
Panellit Inc. 





Fastest Relay 


WORLD'S FASTEST transmission line 
protective relay equipment was re- 
cently installed on a 132 kv line of the 
Appalachian Electric Power Com- 
pany in Virginia. 

With this new GE equipment the 
maximum response time to any fault 
condition oceurring on the protected 
line is one cycle of system frequency 
0.0167 see on a 60 cycle system 
Circuit breaker tripping at both ends 
of the line is initiated within this time 
after the fauit has occurred. 

This new equipment enables larger 
quantities of power to be trans- 
mitted, since the high speed opera- 
tion of the equipment reduces fault 
clearing time, increases a system’s 
stability, and allows larger amounts 
of power to be transmitted over lines 
than was previously possible. 

Composed entirely of electronic 
circuits, the inherent handicap of 
mechanical inertia of electromagnetic 
relays is eliminated in the new equip- 
ment. Also, because of the types of 
circuits employed, the speed of re- 
sponse to faults is essentially inde- 
pendent of the magnitude or location 
of the fault as contrasted with the 
much slower response of electro- 
magnetic relays to low magnitude 
faults at distant points on the pro- 
tected line. 

A number of new electronic com- 


World's fastest transmission line relay 


ponents were used in the equipment 
where an improvement in reliability 
or performance was possible. Ger- 
manium rectifiers and tantalum ca- 
pacitors are used to reduce space as 
much as possible. Accurate operation 
over 2 broad range of control voltage 
and ambient temperature, in circuits 
that would otherwise be adversely 
affected, is obtained by the use of 
non-linear resistors and thermistors. 
Illustration above shows this new 
equipment undergoing tests. Plans 
are for this relay equipment to be 
used by the Ohio Power Company’s 
new 330 kv transmission system. 





BEAT THE HEAT 


on electrical wires and cables at lower cost 


coal 


General Cable All-Asbestos and Asbestos-Varnished Cambrie wires and 
cables provide safe, sure wiring for power, control, apparatus leads and 
switchboard installations. Especially where heat is a factor or when 


With All-Asbestos 10's: iivate ot cose tines am 
of insulation, All-Asbestos and 


setter than other types 
and Asbestos-Varnished Cambrice wires and cables permit higher current 
carrying capacities with the same conductor sizes or the same 


current carrying capacitie vith smaller conductor size These 
] 


Asbestos-VC and cable products are ideal for installation near furnace 
| r hot loeatior 


ovens, bo ers and 1? nilia 
STANDARD CONSTRUCTIONS 
insulation Covering Conductor 
ALL-ASBESTOS Asbestos Asbestos braid, Solid, stranded, 
or without flexible copper 
covering or aluminum 


ASBESTOS-VC Asbestos and Asbestos Braid Solid, stranded, 
Varnished Cambric Cotton Braid flexible copper 
Asbestos ond Lead Sheath or aluminum 
Gencaseal (polyviny! 

plastic) 

Whatever your wire or cable problem——-only General Cable makes and 

can supply every type you need, For future electrical needs 

it pays to wire bigger when building new, wire bigger when re-wiring, 


too! See your courteous General Cable Repre ent 


BARE, WEATHERPROOF, INSULATED WIRES 
ee eee vee GENERAL CABLE CORPORATION 
120 Lexington Ave a Ss > ty ® 
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TAPOR HEATING Corporation’s new 
\ plant near Chicago has drawn so 
many visitors that some provisions 
had to be made to transport them 
around the production areas in safety. 
Naturally, no large expenditures 
were regarded with much favor, and 
most vehicles designed for such pur- 
poses could not negotiate the sharp 
turns in the network of aisles. 

Vapor’s director of public relations, 
Don Heaton, came up with an answer 
that impressed us with its simplicity 
and adaptability. He mounted six 
chairs on each of twelve pallets, 
commandeered twelve electric fork 
trucks (on a temporary basis), and 
assembled a unique fleet of “donkey 
engines” like the one shown in the 
photograph. 

The editors of POWER ENGINEER- 
ING toured Vapor’s new plant on 
some of these recently and found the 
going very comfortable. When closer 
inspection of some item was desired, 
it was easy to step off and have a 
look. Chairs were firmly mounted 
with short steel straps (see photo) 
which clamped onto the chairs’ cross- 
pieces at their upper ends and were 
bolted to the pallets at the bottom. 

One of the advantages of moving 
visitors in this manner is that pro- 
duction was uninterrupted, though 
it was closely inspected. 


Electric Fork Truck Transports Visitors 





Fork truck Special” stops in front of the power room at Vapor Heating’s new 
plant. Passengers (I. to r.) are N. English (V. P.) and G. Coull (Secty) of Vapor Car 
Heating, Canada, Ltd.; W. C. Keeran (V. P. Engrg.), A. D. Bruce (Pres.), C. J. Roubik 
(Director), and D. DeFrees (Director) of Vapor Heating. The bell is also brass 


Hints for Better Control Panel Operation 


ponent life. Kitchen-type exhaust 
fans provide economical air circula- 
tion through such boards and elec- 
tronic assemblies where heat has be- 
come a problem. Addition of new 
low-noise types to units which oper- 
ate continuously may be desirable. 
Draftsman’s instrument ink re- 
mover is a handy aid in cleaning 
flow-meter and other control instru- 
ment pens. It softens ink deposits 


By L. W. FITZPATRICK 


HERE ARE a few pointers to smooth 
out the operation ol control panels in 








your plant 

Shock resistance and longer life for 
control panel lights is now possible 
through the use of miniature avia- 
tion-type lamps. These are becoming 


available in most of the regular styles 
and sizes used in power plant panels. 

Hot atmospheres surrounding some 
panel boards lead to shortened com 


rapidly and leaves surfaces ready for 
new ink. Addition of a few grains of 
phosphate to inks will assure free 
flow at all times. 


“_and this is an air-washer. 
Get back to’work, Mrs. McGinty!” 





New features improve 2-pole motors 
long known for reliability and low 
maintenance. 


el trlatir features 
top air intake and discharge plus spiral stator 
core ventilation. Top intakes (available with 
filters) keep motor clean and make motor 
room cleaning easy; top discharge adds to 
personnel comfort. Spiral ventilation — used 
in turbine generators — assures even internal 
cooling . combines with centrifugal fans 
and baffled air passages to reduce noise. 


] simplifies main- 
tenance, prevents oil leakage. Capsule-type 
housings — proved in use on other designs 
— permit inspection of windings without ex- 
posing bearings. Oil leakage is prevented by 
a combination of features, including orifice- 
metered oil flow, weirs to maintain correct oil 


level, labyrinth seals, breathers, and annular 
pressure chambers with atmospheric relief. 


( © is gained by pro- 
viding internal space for stator and auxiliary 
leads, ete. 


that helped build the Allis- 
Chalmers 2-pole motor reputation for reliabil- 
ity are retained in the new design. These 
include proven stator coil design, ample stator 
coil end bracing, thermally and mechanically 
stable cage assembly, separate balancing 
rings, and oxygen-free dew-drop cage bars. 


This design available in ratings 900 hp 
and larger. Ask your A-C' representative 
for Bulletin 05R8123. Allis-Chalmers, 


Milwaukee 1, Wisconsin. A4350 


ALLIS-CHALMERS 
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Combined Damper-Expansion Joint 


Cuts Duct Insulation Costs 


EXPANSION JOINTS and flanges of 
dampers which interrupt the regular, 
unbroken surfaces of heated air ducts 
require special application methods 
in what is usually a routine insulating 
job. A frequently practical but over- 
ooked method of reducing both in- 
stallation time and cost of materials 
is to loeate the 


n duet insulation 


Fig. 1. Air ducts using dampers and 
expansion joints insulated as single unit 


Here Is That “One 
Best Way” to Clip 
Wire Rope 


THERE IS ONLY ONE correct way to 
make loops in wire rope with U-bolt 
clips, and that is by placing the clip 
base on the rope end which takes the 
load. A surprisingly consistent set of 
results are predictable when forming 
the loop in the proper or any of a 
number of improper ways (see illus- 
tion). When all clips are placed with 
the base on the pulling side, about 
80 per cent of the rope strength can 
be realized in the loop. When the 
clips are staggered (next to left) this 
drops to about 75 per cent of the 
rope strength. Placing all the clip 
bases against the short end decreases 
the allowable load still further to 70 
per cent of the rope strength, and a 
single clip and a knot cuts the rope’s 
load bearing capacity to half. 


Had any good ideas lately? Jot 
them down and send them in. Do 
not make elaborate drawings, 
but make them understandable. 
You will be paid for all ideas 
published in these pages. 


joints and dampers side-by-side and 
cover both together as a unit rather 
than separately. In the drawing, ad- 
jacent V-type expansion joints and 
damper flanges in circular air ducts at 
a Massachusetts generating station of 
the New England Electric System 
have been neatly and effectively cov- 
ered in this manner with a single 


MINERAL WOOL 
BLOCK INSULATION 
BANDED IN PLACE 


/ ’ 3 
| SHEET METAL | "Tag 

ENCLOSURE—T | |T 

WELDED TO DUCT 








Fig. 2. Details of combined-units insula- 
tion job showing elements of assembly 


sheet-metal enclosure and banded 
mineral wool block insulation. 

In the photo, the damper and ex- 
pansion joint are located on three 
vertical ducts at the intersections 
where they receive preheated air at 
about 620 F and deliver it down 
through fans to the pulverizers. The 
regular surfaces of both the vertical 
and overhead ducts are insulated 
with one layer of 3-in.-thick mineral 
wool blocks in 12x36-in. sections. 
The insulating blocks were secured 
to the ducts with %4-in. bands on 
about 9-in. centers, covered with wire 
mesh, and finished with a !4-in. layer 
of insulating cement and a coat of 
finishing cement. 

The standard 12x36-in. block sec- 
tions were easily cut to fit the three 
sides of the sheet metal enclosure 
over the damper and expansion joint. 
While the mineral wool blocks were 
also secured with bands on the verti- 
cal enclosure surface, the smaller in- 
sulation sections on the sides of the 
enclosure are held in place by the 
wire mesh. The enclosure insulation 
is finished in the same manner as the 
regular duct surfaces. In the photo, 
the insulating blocks have been cut 
around the damper control lever on 
the left of the duct and the cement 
finish has been smoothly beveled 
down. 





STAGGERED 


LIPS 


c 














SIDE 


BASE ON SHORT END 


CLIPS PLACED WITH U-BOLT ON PULiING 
KNOT AND CLIP 











GREATER DISCHARGE CAPACITY... 





PERMANENT TIGHTNESS... 





RETAINED POPPING POINT... 








EASILY CONTROLLED BLOWDOWN... 





—CONSOLIDATED- 


Wtauyflow SAFETY VALVE 


sets a new standard 
in safety and service 





Today’s high-pressure, high-temperature steam generating 
plants require safety valves with greater discharge capacity 
The Consolidated Maxiflow Safety Valve always has it avail 
able when needed 


Dependable tightne month after month—is likewise in 
herent in the design of Maxiflow. Thermodise seating equal 
izes temperature differentials when the valve reseats after 


blowing—-thermal stresses are minimized, distortion } 


prevented 


achieved by use of a special alloy 


Popping point retention i 
rod by us¢ 


Example of Discharge Capacity— 22” Maxiflow teel to stabilize the spring support in the yok 
; of a stainless steel spindle that provides thermal compensa 
—— | ae tion for any elongation of other parts that affect spring 
ressure ounds Per Hour londling 
PSI AS.M.E. Rating . 
1200 ' Biowdown control, while the valve is under pressure 
1500 ’ only a simple external adjustment 
2000 
2500 


require 


Constant entrance conditions for steam flow are assured by 


precision-machined forged steel through bushing and inlet 


No porous castings to leak 


These are but a few of the performance-proved features that 
make the Consolidated Maxiflow Safety Valve outstanding in 
safety and service. Five sizes 1%”, 2”, 2%", 3”, and 4 

make selection easy. Bulletin 707 contains full details, includ 


ing capacity tables. Write for a copy 


VALVES 


A product of MANNING, MAXWELL & MOORE, INC. srratFoRD, CONN. 


MAKERS OF CONSOLIDATED’ SAFETY AND RELIEF VALVES, AMERICAN’ AND AMERICAN MICROSEN 
INDUSTRIAL INSTRUMENTS, ‘ASHCROFT GAUGES, ‘HANCOCK’ VALVES, AIRCRAFT PRODUCTS. BUILDERS OF 
SHAW-BOX’ AND LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


For more data circle 547 on Post Card 





Novel Insulated Grounding System 


UAL METHOD of grounding 
steel] structures is to connect the 
building columns, via bare copper 
wire, to bare copper electrodes buried 
nearby in the ground. While this 
makes a good ground for electrical 
equipment, the copper electrode and 
the steel column may act asa galvanic 
cell if they are both in contact with 
earth. The result is accelerated cor- 
rosion of the steel column. 

At United States Steel’s giant 
Fairless Works in Pennsylvania, a 
novel grounding system, as described 
in The Neoprene Notebook, has been 
adopted to avoid this corrosion of 
building steel. Instead of burying 
bare copper conductors, they have 
taken special precautions to prevent 


Most t 


a contact between copper and earth. 

All ground wire at the Fairless 
Works is neoprene-covered, which 
provides sufficient insulation to pre- 
vent the copper from setting up a 
galvanic cell with any buried steel. 
In addition, building columns rest 
on concrete piers above the surface 
of the ground, and while damp con- 
crete will also act as an electrolyte, 
the danger of galvanic action is 
greatly reduced. 

Specially designed steel grounding 
beds replace the usual copper. The 
beds consist of 40-ft steel rods driven 
into the ground 10 ft apart, with 10 
to 80 rods in a bed. The rods are ar- 
ranged on a square grid, with mag- 
nesium anodes buried at the center 
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Answer to No. 519 


How Can He Prevent 
Corrosion In This Stack? 


Watch Temperatures, Accumulations 
— Fitzpatrick 


WHERE logs are floated to the saw- 
mill over salt water bays, they pick 
up salt and mud, which raise the ash 
content of the hogged fuel. Average 
waste wood fuel ash ranges from 0.2 
to 2.2 per cent. Slag can form from 
hogged fuel that has been soaked in 
salt water. 

Steel stack maintenance involves 
scraping and painting at frequent 
intervals with high temperature 
paints; watching temperatures closely 
and the quality of gases, coupled with 
atmospheric conditions. 

High stack temperatures are com- 
monplace with hogged fuel since 
none of the standard fuels have as 
high an oxygen content. Natural gas 
requires 15.9 lb of oxygen per lb of 
fuel for combustion. Oil uses 14.0 lb; 
coal, 11.0 lb, and wood but 6.0 Ib. 

It is easy to reach high furnace 
temperatures in burning wood, since 
it is possible to produce 20 per cent 
CQO, with no excess air at a tempera- 
ture of about 4100 F. It is therefore 
necessary to use considerable excess 
air to limit exit gas temperatures. 

Improved efficiency and lower fly 
ash will accompany the lowering of 
heat release rates below 25,000 btu 
per hr per cu ft of furnace volume 
with hogged fuel. Minimum furnace 
refractory temperatures are particu- 
larly important when burning woods 
containing salts and marine growths 


since these substances attack re- 
fractory walls. 

Keep stack bottoms clean from 
soot and fly-ash accumulations which 
produce thermal stresses and corro- 
sion through flash secondary com- 
bustion fires. Introducing high mois- 
ture content hogged fuel gases in an 
unprotected stack hastens corro- 
sion. 

A lined steel stack is the most effi- 
cient chimney. Corrosion attacks 
steel and internal ash corrosion is al- 
ways a problem. Steel stacks lined 
2 in. thick with gunned mortar over 


Insulated wire to steel grounding rods 


of the square. The magnesium anodes 
are to give cathodic protection for the 
steel rods, which would otherwise 
rust away. Whenever a connection 
is made to a steel rod or a magnesium 
anode, the joint is carefully wrapped 
with neoprene tape to prevent ex- 
posure of the copper to earth. 


suitable mesh and welded holding 
studs, provide complete protection. 
The mortar should be an alumnite 
cement and haydite aggregate. Care- 
fully applied and bonded to the steel, 
this type lining will remain intact and 
keep gas leakage between the lining 
and steel at a low value. 

A stack lining automatically pro- 
tects the outer stack from gas cor- 
rosion and erosion. Linings hold exit 
gas temperatures constant permitting 
gases to rise higher to atmosphere for 
better dispersion. Strains are mini- 
mized during cold weather from the 
hot gas exit. 

All chimney entrances should be 
protected from moisture during pro- 
longed shutdowns by a covering, 
otherwise acids invariably form in- 
side from the accumulated moisture. 

L. W. FITZPATRICK 
Jefferson City, Mo. 


Design Noise Out Of AirDucts 


Here is a comprehensive answer to Question No. 520, 
“How to Avoid Undue Noise in Air Ducts?’’, which ap- 
peared in the February issue. This article considers the 
nature of noise in ducts, and how to correct noisy designs 


By H. B. WAYNE 


‘OUND is caused by air particles 
s) set in motion by a vibrating 
source. From this source, the sound 
travels in waves which are spherical 
in shape and which travel at a con- 
stant radial velocity. Such waves 
are usually simple harmonic or si- 
nusoidal, and in air they exist as 
alternate condensations and _ rare- 
factions moving away from the vi- 
brating source. Sound pitch is de- 
termined by the frequency of vibra- 
tion of the source, while intensity 
and sound level is determined by the 
amplitude or displacement of the 
wave. Since noise is undesirable 


sound, the principles described above 
apply to noise. 

Question No. 520 does not state 
the type of service, air flow, pressure, 
or temperature, nor does it describe 
the fan type (centrifugal or axial 
flow). These variables influence the 
acceptable velocity and result- 
ant noise level. Sounds generated by 
fans result from the fan blades in- 
tercepting air, which builds up pres- 
sure on one side of the blades and 
rarefaction on the other. These pres- 
sures are proportional to the pres- 
sure developed by the fan since 
they are caused by the same means; 
a change affecting one, therefore, 
affects the other. 





lf “EP” lubrication poses a 
Fe ae) problem for you... here’s help! 
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-STANOGEA 


REG. U.S. PAT. OFF. 


Compounds 


Here’s new technical letter on Stanogear Compounds—send for free copy today! 


If you’ve been having lubricating problems with over- 
loaded or shock-loaded New 
STANOGEAR Compounds—with 7 better EP lubricating fea- 
tures—are made just for you. New and improved STANOGEAR 


gears on your equipment, 


Compounds are recommended for industrial gear applica- 
tions where the operating conditions of the gear unit demand 
an extreme pressure lubricant ... their superiority has been 
proved in test after test and on the job! 


New STANOGEAR Compounds work seven ways better to 
solve your EP problems: 1. higher load-carrying capacity 
2. superior retention of load-carrying capacity 3. freedom 
from objectionable deposits 4. excellent storage stability 
5. good water separation 6. anti-foaming 7. increased versa- 


tility 


STANDARD OIL COMPANY (| STANDARD 





Now Standard Oil has prepared a special techni- 
cal letter to give the complete story on STANOGEAR 
Compounds and EP lubrication. For your copy of 
this factual, informative bulletin, call your nearest 
Standard Oil office. The Standard Oil lubrication 
specialist there can answer your questions and 
send you a copy of the EP story, without obliga- 
tion. Or write to: Standard Oil Company (Indi- 
ana), 910 South Michigan Avenue, Chicago 80, 
Illinois. 


(Indiana) 
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Intensity of sound varies as 
in the wave and will vary as 
square of the developed fan pres- 
sure. For a fan developing a given 


pressure, the intensity varies as the 


volume of air entering and leaving 
the fan. This results because the in- 
tensity varies with the flow area, and 
area and capacity are directly pro- 
portional to velocity pressure (head). 
From this it may be seen that noise 
intensity varies as capacity times 
pressure squared, or as the fifth 
power of the fan speed. 

When designing a new system, it 
is recommended that the fan speed 
be checked to determine whether or 
not the conditions described might 
develop. The National Association 
of Fan Manufacturers’ Code gives 
permissible sound intensity values. 

Table I lists recommended and 
maximum air velocities for different 
types of structures and services. Using 
this data and the equation 
Q 
\ 
it is possible to estimate the required 
duct area for passing the designed 
air flow. In this equation, A = re- 
quired area in sq ft, Q = air flow 
rate in cfm, and \ permissible air 
velocity in fpm (data from Table I). 

The reduction of noise transmitted 
a) directly as 
directly as the 


A= 


along a duct varies 
the duct length, (b 
duct perimeter, (c) inversely to the 
duct cross-sectional area, and (d) 
directly with the coefficient of sound 
absorption of the material of which 
the inner surface of the duct is made. 
One method for the reduction of 
noise calls for the subdivision of the 
duct into smaller passages to give 
more material per foot of length. 
Another scheme enlarges the duct 
to provide a sound trap, which would 
have baffles arranged so that only 
reflected waves can pass through; 
these baffles would be covered with 
a sound-absorbing material. The slight 
pressure drop is limited to the short 
duct runs only and can usually be 
tolerated. 

Another alternative is to line the 
duct with sound-absorbing material 
which converts sound energy directly 
into heat through losses incurred in 
the narrow interstices of the fibers 
and in the inelastic bending of the 
fibers. The liner may be !4 to 1!»-in.- 
thick hair felt or a similar insulating 
material, covered with wire netting 
or perforated metal to minimize air 
resistance (see Fig. 1 This also 
prevents loosening of the material 
and serves as a fire retardant. Insula- 
tion !4 in. thick is usually sufficient 
for all these purposes, but remember 
that the material will be compressed 
when the metal liner is applied and 
allow for this compression when se- 
lecting the thickness. For low-noise- 
level applications, such as offices and 
conference rooms where the back- 
ground noise level is particularly 
low, insulation 1 to 1!4 in. thick may 
be required 


the 
square of the effective sound pressure 
the 
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ACOUSTIC LINER 
(1/2"~1 172” THICK) 


PERFORATED METAL 
OR WIRE MESH 


Fig. 1. Application of absorbing liner 


A formula for calculating sound 
reduction resulting from duct liners 


1S: 
af PL me) 
= 12.62 alt = CL 
siitie (=) L(x) 


In this equation, R = sound reduc- 
tion decibels, P = perimeter of duct 
in inches, L = duct length in ft, 
A = duct area in sq in., a = sound 
absorption coefficient of the material, 
and C = aconstant. Values for a and 
C are given in Table II and are for 
different frequencies for 1-in.-thick 
materials commonly used for sound- 
deadening surfaces. The tabulated 
frequencies are multiples (harmonics) 
of the lewest listed value. These 
data are an indication of expected 
absorption. If this method is to be 
used, it is suggested that specific 
absorption coefficient values be ob- 
tained from the manufacturers for 
different materials. 

Since objectional noise may result 
from a vibrating duct, it would be 
wise to compare the natural fre- 
quency value of the duct structure 
with the frequency of the air stream. 
If the stream frequency is a multiple 

















Fig. 2. Application of duct stiffeners 


harmonic) of the fundamental (nat- 
ural) frequency of the duct, a reso- 
nant condition will result. This leads 
to a high noise level caused by vibra- 
tory disturbances. 

The natural frequency of a struc- 
ture such as a duct is expressed: 


f- 1 kxXg 
2r\ W 


In this equation, f = natural fre- 
quency in cycles per second, k = 
spring constant (force in lb required 
to deflect the member one in. mid- 
way between rigid supports), g = 
acceleration due to gravity in in. per 
sec per sec, and w weight in lb 
between rigid supports. 

From this equation, it can be seen 
that the natural frequency varies 
inversely as the square root of the 
weight of the structure. By adding 
sufficient mass to the duct, the fre- 
quency may be reduced to an ac- 
ceptable value. This may be obtained 
by using thicker duct walls (heavier- 
gage metal) and/or applying struc- 
tural reinforcement to the duct as 
shown in Fig. 2. 


Table 1. Recommended air velocities for heating and ventilating ducts in buildings 


Recommended Velocities (fpm) 


Buildings ——»> Residence Public 


Outside Air 
Intakes * 300-1000 
300-400 
500-600 
500 
1300-2000 
1000-1300 
600-900 
600-700 


700 
250 
450 
500 
1000-1600 
700-900 
600 
500 


Filters * 

Heating Coils * 
Air Washers 
Fan Outlets 
Main Ducts 
Branch Ducts 


Branch Risers 


Industrial 


350 
600 
500 
1600 
1200 
800 


Maximum Velocities (fpm) 


Residerce Public Industrial 


1500 
1000 
800-900 
600-750 
1700-2800 
1300-2400 
1200-1600 
1200 


1200 
700 
600 

600-700 
1500-2200 
1100-1400 

800-1000 

800-900 


800 
300 
500 


1000 
600 
750 
700 500 
2400 1700 
2000 800-1000 
1200 700 
800 650 


* Velocities are for total face area, not the net free area. 


Table Il. Values for factors a and C for 1-in. materials at different frequencies 


Frequency in Cycles per Second 128 


Absorption Coefficient "a 0.151 


Constant "C 0.90 


0.346 


2.60 


256 512 1024 2048 4096 


0.652 0.795 0.734 0.677 


6.90 9.20 8.20 7.30 





CASTABLES give you a head start 


on your next Refractory job 


Monolithic, gas-tight baffles of 
Refractory Concrete are easily 
made with a Castable Refrac- 
tory and simple forms. 


TWO PARTS OF THE JOB are already done when you get 
Castable Refractories. The right aggregate is already 
selected. The right gradation of aggregate is already 
mixed with Lumnite* calcium-aluminate cement. 
All you do is mix with water and place, and refrac- 
tory concrete is ready for service within 24 hours! 


That’s the fast, convenient way to line hot gas and 
air ducts, stacks and breechings; or to cast special 
shapes...and do many refractory jobs throughout 
your plant. Refractory Concrete made with some 
Castables takes temperatures up to 3000°F., has 
low volume change, resists spalling, abrasion and 


corrosion. 


CASTABLES to meet specific temperature and insulation 
requirements are made by manufacturers of refrac- 
tories and sold by their distributors. For further 
information,write Lumnite Division, Universal Atlas 
Cement Company (United States Steel Corpora- 
tion Subsidiary), 100 Park Ave., New York 17, N. Y. 


Packaged Castables used in these jobs were made 
by Mexico Refractories Company, Mexico, Mo 


DOOR LININGS made with adaptable Castable Refractory Concrete. Un- TUBE PROTECTING Water Wall Studding made with a Castable Refractory 


necessary to stock large inventories of specia shapes. Instead, specic! shapes is tough and highly radiant, uses a different aggregate than baffles (above). 


can be cast in place or poured in molds as needed. Volume change is negligible Witt, Castables you get Refractory Concrete tailor-made for the job. 


*“LUMNITE” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 








UNITED STATES STEEL HOUR—Televised alternate weeks—-See your newspaper for time and station 
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introducing 


C&D 


Control 


Switchgear 





Auxiliary 








WRITE FOR 
CATALOGS! 


For complete information 
write for specification 
bulletins CP-536 (PlastiCal) 
and CP-537 (PlastiCell). 











ly troduc ing two proven batteries Spee ifn ally ck signed for swit hyvear, control 
ind auxiliary power applications —C & D's “PlastiCal” and C &D “PlastiCell 
Capacities of these batteries range from 10 A. H. to 770 A. H. capacity 
Lhe C&D “PlastiCal” design features lead-calcium grids for maximum life 
This battery embodies design characteristics projected on a conservative life 
expectancy of 25 years with minimum maintenance in full-fleat service 
The C&D “PlastiCell” design uses thick, positive plates of high-tensile alloy 
rid metal. These batteries are designed to provide an effective life in float or 
trickle service at least equal to comparable stationary batteries, and which are 


normally applied on a basis of 14 year life in float service 


The lite and performance characteristics of both “PlastiCal” and “PlastiCell” 
have been widely tested and proven in many thousands of cells in use in the 
ommunication field over a period of years. In our judgment they represent a 
major and bast Hnprovement in stationary battery design 


We are indebted to major segments of the electrical industry for their co- 
operation and assistance in the design and development of these batteries. 


& 


BATTERIES, INC. 
of Conshohocken, Pr. 


Manufacturers of Industrial Batteries since 1906 
SALES AND SERVICE OFFICES IN PRINCIPAL CITIES FROM COAST TO COAST 
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Gustaf A. Gaffert 


GUSTAF A. GAFFERT, partner and chief 
engineer of Sargent & Lundy, con- 
sulting engineers of Chicago, died 
on May 5, 1954. He was 53 years old. 

Mr. Gaffert was one of the best- 
known power engineers in the coun- 
try. His writings on power engineer- 
ing problems, especially his text- 


book, Steam Power Stations, have 


| exerted wide influence in the art, both 


in the United States and abroad. The 
textbook has gone into four editions 
and has recently been translated into 


Spanish. 


For many years, together with the 
other members of the firm of Sargent 


| & Lundy, he has worked on the de- 
| sign of some of the country’s most 


important power plants built by the 


| leading utilities, and he was recog- 


nized as a leader in this field. 

Mr. Gaffert was born in Worcester, 
Mass. He received a B.S. in M.E. 
from Worcester Polytechnic Insti- 
tute in June, 1923. He was awarded 
the degree of Doctor of Science in 
Mechanical Engineering by the Uni- 
versity of Michigan, in June, 1934. 
From 1923 to 1925 he taught me- 
chanical engineering at Worcester 
Polytechnic Institute. From 1925 to 
1927 Mr. Gaffert taught mechanical 
engineering at the University of Illi- 


| nois. 


Mr. Gaffert started with Sargent 
& Lundy in 1927. From 1936 to 1940 
he served in the capacity of mechan- 
ical engineer. He was made a partner 
of the firm in 1940, and chief me- 
chanical engineer in 1948. On Janu- 
ary 1, 1954, he was appointed chief 
engineer. 

He was a member of the Executive 
Committee of the Power Division of 
the ASME from 1936 to 1940; a 
member and permanent secretary 
of the Turbine Standardization Com- 
mittee of the ASME; and a member 
of the Western Society of Engineers. 
He was awarded a fellowship in the 
ASME in 1951. Mr. Gaffert had been 
a resident of Winnetka, IIl., for the 
past 15 years. 





The most powerful turbine is at the 
mercy of the oil that lubricates its 
bearings and governor mechanism. 
Let water, sludge, pipe scale or rust 
get into the oil, or let the oil film 

TH a strength deteriorate, and _ there’s 
trouble! 

pe a G yi YW De Laval Turbine Oil Purifiers keep 
the oil clean and maintain full film 
strength more effectively than any 

ot Beg oO T = Cc TS other means ever devised. And De 
Laval gives dependable 24-hour a 
day protection, month after month, 
year after year. 
These are the reasons why De Laval 
Oil Purifiers are used by the great 
majority of America’s power com- 
panies and on most of the world’s 
outstanding turbine-powered ships. 
Play it safe. Play it sure. For your 
turbine of any size, ashore or afloat, 
specify De Laval Oil Purifiers. 


E LAVAL 


TURBINE OIL PURIFIERS 


for More Dependable Power Production 








THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York * 427 Randolph St., Chicago 6 * DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
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STOP CORROSION 


with BIRD-ARCHER 
AMINE TREATMENT 


Unretouched photograph shows the ravages of corrosion on condensate return lines. 


Corrosion of piping in steam and condensate return lines is an expensive 
two-way headache. (1) It leads to large outlays for pipe replacement and 
maintenance. (2) It often results in plugged return lines and traps due to 
the solid products of corrosion. Bird-Archer Amine Treatment effectively 
eliminates these troubles at low cost. 

Here's how. Amines are fed into the boiler or into the steam and con- 
densate systems. The amines raise the pH value of the condensate and 
also tend to inhibit equipment-destroying corrosion through surface 
protection of the metal itself. In scores of plants, this Bird-Archer sys- 
tem has more than paid for itself by substantially cutting replacement 


and maintenance costs. 


Bulletin CP 100 
gives all the facts on 


Bird-Archer Amine Treat- 
ment. Write for your copy. 
‘vs BIRD-ARCHER 
Yt - 
« Ms > 
wo WATER TREATMENT 
THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 
NEW YORK e¢ CHICAGO 
IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 
IN MEXICO: Calderas y Accesorios, S$. A., Amsterdam 291, Mexico, D. F. 
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Charles R. Crane 


CHARLES R. CRANE II, vice presi- 
dent and director of Crane Co., died 
suddenly May 8 at his home in 
Chicago. He was 61 years old. 

A grandson of the founder of 
Crane Co., Mr. Crane was associated 
with the company for 46 years. He 
started as an apprentice molder at 
the company’s Chicago factory in 
1908 and worked in various depart- 
ments until 1912 when he was named 
superintendent of the garage. Late 
in 1916 he became assistant general 
superintendent of all manufacturing 
departments. 

Mr. Crane then became, succes- 
sively: assistant to the vice president 
in charge of manufacturing; assistant 
vice president of sales; vice president 
of sales, and in January, 1935, he 
was elected vice president in charge 
of European operations. 

At the time of his death he had 
supervision over the executive policy 
of the company’s subsidiary in Eng- 
land. He also handled special cus- 
tomer relations assignments. 

He was, at various times, director 
of subsidiary companies and mcst 
recently he was director of both the 
parent company and of Crane Ltd. 

During World War I he served as 
a 2nd Lieutenant in the Ordnance 
Department. 
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Energy in the Future, by Palme: 
Putnam; Ist edition, 556 pa 2 
ins.; cloth binding. Published by D 
Nostrand Company, Inc., 250 Fourth A 
New York, N. Y. 1953. Price $12.75 

This book presents a study of the 
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Cost Energy in an Abundance Equal to th 
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American Standard Code for Mechanical 
Power Transmission Apparatus, ASA B15-1 


1953; size 734 by 514 17 pages; paper 
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A NEW more reliable 
air conditioning method 


with exact 
moisture control 













FOR 
YOUR PROCESS 
OR PROTECTION 


FOR 
TESTING PRODUCTS 
OR MATERIALS 
AT ANY TIME OF 
THE YEAR 








ASSEMBLING ELECTRONIC PARTS 





@ This Niagara “Controlled 
Humidity” method gives you 
the MOST EFFECTIVE Air Con- 
ditioning because its cool 
ing and heating functions are 
made completely separate 
from adding or taking away 
moisture. This assures you 
always a precise result. No 
moisture sensitive instruments 
are needed. 


MOST FLEXIBLE. You can 
reach and hold any condition 
in response to instrument set 
tings, Or vary it as you wish. 


EASIEST TO TAKE CARE OF. 
The machine is accessible, the 
control circuits are simple and 
easy to operate, and there are 
no solids, salts or solutions to 
be handled. 


MOST COMPACT. It does a 
very large amount of work in 
a small space. 


INEXPENSIVE TO OPERATE. 
At normal atmospheric tem- 
peratures (unlike systems that 
use refrigeration to dehumidi- 
fy) it needs no summer re-heat. 





mM 
ee Sf ee. 
DRYING INDUSTRIAL MATERIAI 


Write for Bulletins 112 and 122 


NIAGARA BLOWER COMPANY 


DEPT. E, 405 LEXINGTON AVE. NEW YORK 17, N. Y. 


Niagara District Engineers in Principal Cities of U. 8. and Canada 
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another 
Detroit 
RotoGrate 
Stoker 

for 
Manitowoc 


Wisconsin 





to be installed here 
Po 


ra 





a 
a 


In 1950 the Public Utilities Commission of the City 
of Manitowoc installed their first Detroit RotoGrate 
Stoker with a 175,000 pound per hour Wickes steam 
generator. 


This installation has been so successful that the 
Utilities Commission has ordered a second Detroit 
RotoGrate Stoker to fire another Wickes steam gen- 
erator of 200,000 pound per hour capacity to be 
installed adjacent to the first unit. Either Ohio or 
Indiana coal is used. 


Detroit RotoGrate Stoker is an advanced design of 


Manitowoc Municipal Power Plant spreader stoker with grates that move slowly for- 
ward continuously discharging ash at the front. 


& ¢ d,G IM : oe 

ae ait i — —— Burns a wide range of Bituminous coals or Lignite 
' 

_— without special preparation, also hogged wood or 


( DeTRolT bark and other refuse fuels. 


| “ince s895 


STOKERS Efficiency and burning rates are high with either 
steady or rapidly fluctuating loads. Parasite power 


iD e T R Oo i T S T re) Kh ra Pea is low. Combustible content of ash is usually less 
than 2%. 
Cc @ | BA PA fa . Get complete data on Detroit RotoGrate Stokers. 
Recommendations and Bulletins supplied without 
General Motors Building —Detroit 2, Michigan obligation. 
District Offices in Principal Cities « Works at Monroe, Michigan 6852 
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pool tabemes, 
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their Ber hysical ies. Stand- 
neir uses Pp properties. - 
ard Oil Co. dni) 
203 Turbine Oil Conditioni 


Bulletin 832-P, 12 pp, offers a detailed 
explanation —— my og for turbine oil 
conditioning, the way in which mene’ 
a ets fastens parte de- 
terioration of oil. Bowser, Inc. 





204 Turbine Lubrication —The 
p mend. 5 aye of turbine lubrication are 
&pp Bulletin TU-1. Tells how 

i units in service; dis- 


densation and compressor cooling, bearing 
lubrication, selection of lubrications. Spe- 
cial problems of air, gas, refrigerator, and 
other compressors are treated. Inc’ 
lists of factors which control dependable 
compressor operation; those which may 
react against efficiency. The Texas Co. 





it’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the post card at right. 











206 Air Com Lubrication 
Manual — Valuable information on air 
maintenance is contained in 
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208 Cooperative Technica 
sultation Service — This informative 24- 


products. 
in the solution of a 
fuel oils, dust wo hy Gulf if Oil 
Refining Co. 


INSTRUMENTS AND CONTROLS 


209 Supervisory Instruments — 
Fag 90-2. Nat wd god Instrumen 


ved in gen- 

erating stations. Separate sections cover 
steam eae & instrumentation, turbine 
and eyo instrumentation, electrical 
i an arene and diesel en- 


Se eae lilt mien tat cape 
ers 
tion information on manufacturer’s line of 


neumatic transmitters, positioning 
opera , temperature instruments, boiler 
feedwater wor meg others. Includes refer- 
ences to detailed literature on each ty 
of equipment. Republic Flow Meters 


211 Easy Reading Gage — Ap a all- 


hydrostatic remote 
water and other liquid levels fa described 
in —_ 500, Section CO. Pictures im- 
~ 4 ity, other advantages oe 
y gage, + sen operation. 
liance Gauge Co. 


212 Steam Calorimeter — This bul- 


chamber. construction and opera- 
tion of unit. Ellison Draft Gage Co., Inc. 


213 Control hoy ome pth name 
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scription of the units, their operating char- 
inet ee mount- 


specifications and other data in- 
. Simplex Valve & Meter Co. 
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Long life is assured with Phoenix maximum strength 
Buy flanges. Forged of mild steel, they are available in a 
wide range of styles and sizes. Meet ASA requirements 
| e and ASME and ASTM specifications. 

| U. §. Savings Bonds! | x" cr00: 
bd ad S Send for free brochure showing Phoenix Complete Line. 


FLANGE DIVISION 
PHOENIX MANUFACTURING CO. 
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{Check with CONDENSER SERVICE & ENGI- — 


CONDENSERS 


EVAPORATORS 
We are as near as your telephone. Write or wire CLOSED HEATERS 














fy )©=NEERING COMPANY first and you will be sure 


of the best at the lowest possible cost to you. 


CONDENSER SERVICE for help in all your heat REFINER FILTERS 


transfer equipment needs. STEAM JET 
AIR EJECTORS 


CLOSED HEATERS DEAERATORS 


<Q Condenser Service & Engineering Co., Inc. 


HO 3-4425 158 Observer Highway, Hoboken, N. J. N. Y. Tel. BA 7-0600 
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tional data and prices on pressure regula- 


tors, temperature regulators, combination 


pressure-temperature instruments,  dia- 
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216 Electronic Feedwater Control 

Three systems for the electronic regu 
ition of boiler feedwater are expla ed 
briefly and diagrammed in Bulletin 52- 
1073-221. They include a single-element, 
two-element, and three-element system 
Applications for each type are given, and 


descriptions of the flow measuring, receiv oval, square 


ing, level measuring elements, power unit secu daick ameneee aaron * Biss ; Raypager sy gine Rages Beco prod pd 

ind valve are included The Hays ¢ orp fein or r esse ne rile = 4 auipmen aoe face pipe 
s " $ entering rings 

217 Transmitter Unit Bulletin 

9563M describes and illustrates a pneu 

matic signal transmitter for use with com 

pany’s ring balance meter. Using a sche- 

matic diagram of the operating mechanism, | e e e 

booklet explains how speed, accuracy sud KC @DS joints tight 

stability of the transmitter, in combina- | J . ww) 

tion with the ring balance meter, provides 

an instrument adaptable to a wide variety 

of metering, control uses. Hagan Corp 


218 ideas on Push-Pull Controls 

Included in this “Idea File” are answers 
toa power ¢ ngineer’s que stions on the use 
of push-pull controls. A general informa- 


<i c| ED a 


plications, expldins construction and oper 


automatically, 





ation of company’s Tru-Lay controls 
Separate bulletins ire devoted to standard 
assemblies, bracket-type head controls, 

cro controls id hand-ope ted controls t € t e*Zah | © —~ 
pore oe os Nireraft. Din ants empera ure Cc anges 
Chain & Cable Co., Inc 


BURNING EQUIPMENT 


Y * *K 
219 Automatic Burner Bulletir 
120 contains ipproximate lv 30 pp of engi 
neering data on a new burner unit for gas 


oul or combination firing and sized for 
capacities to 42,000 lb of steam per hour 
Separate sections ol this looseleaf manual 


are devoted to photos and discussion of GUARDIAN gaskets assure permanently tight joints because they com- 


special features of the burner, general me ; ual ‘ ‘ nea te 7 , ’ for 
specifications, parts list, wiring and piping press and rebound instantly and re peatedly. Thus, the \ conform with 
diagrams, explanation of operating — se expansion and contraction caused by changes in temperatures. The 
quence an performance data. Avatlable need for retightening joints is greatly reduced resulting in less mainte- 
to qualihed power engineers, please state : . ; 

our job title when requesting this bul nance and longer gasket life. 


etin body Engineering Corp Since GuARDIAN gaskets do not adhere to the flanges, you save two 


: Wavs: (1) > re “on lei anges Is mn F Y » 
SE on wih ties Gees —~ Bald L' l time required to clean the flanges is reduced, and (2) the 
tin OB-53, 28 pp, gives principles of selec gaskets can frequently be reused, 

tion and application of oil or gas burners (;UARDIAN gaskets are unaffected by extreme te miperatures and pres- 
or a combination of both for standard and . T ; ff , coiceall fs T t k 
wide capacity range operation, together sures, ney 0 er maximum protec ion against blow-outs and leaks under 
with air registers and fuel oil heating and all service conditions. Get all the facts about GuarDIAN gaskets—call 
pumping sets Conversion table shows ip) your Garlock representative or write for folder AD 104. 

proxunate relationships between quantit . 


of oil burned, boner « ipacit snd air re 

quired — — Sp tions it THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
cluded he ngimeer Co 

ud : Sales Offices and Warehouses: |}.:!': ‘ birmingham e Boston e Buffalo e Chicago e Cincinnati e Cleveland 
— i Denver e Detroit e H tone vel New leans e New York City ¢ Palmyra (N "\rilac a 
221 = Steam Atomizing Oil Burners — eee Portland (Oregos ‘ o Cit py eee t. Louis ¢ Seattha : fon eon “ 


Sixteen-pp illustrated Bulletin 21 de P 
scribes steam atomizing oll burners and Ne in Canada: The Carlo ’acking Compar 
tuxiliary equipment for use with heavy oil *Registered Trademark 
or tar in boilers, stills, dryers and other , 


npressed ai 
lable tor atomizing the oul Includes 


nation on lurnace sj nd ' ' —— Ez 


sosluaaanaih jJARLOCK 


BOILERS, GENERATORS 
222 Shop-Assembled Boiler — sin PACKINGS, GASKETS, OIL SEALS, MECHANICAL SEALS, 


teen-pp Bulletin G-76 complete! de 


scribes and illustrates company’s Type RUBBER EXPANSION JOINTS 


FM) water-tube integral-furnace 


furnaces, where steam or co 
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made in standard sizes from 2000 to 28,000 
lb of steam per hr, pressure to 250° psi 


Savings in erection, installation and mov- 

ing costs are stressed. Capacities, dimen- 

CO = sions of the boilers are given. The Babeock 
«& W ileox Co 


ss 223 Packaged Boilers — This 1-pp 

: illustrated catalog describes manufactur- 
er’s new Type VP package boiler. Follow- 
ing a section of bas kground information Is 
an outline of the principal design features 
of these boilers, which are shop issembled 
and provide steam capacities trom 4000 
to 30,000 Ib per hour Space requirements 
are shown in a table along with typical 
specifications Also described is control 
system. Combustion Engineering, Ini 


224 Water-Tube Package Boilers 
— This bulletin describes and illustrates 
company’s Type H water tube package 
units. Advantages of the boiler are listed 
Also included are dimension drawings and 
a table of capac ities, sizes and weights lor 
ten standard sizes from 8000 to 30,000 |b 
of steam per hour. The Bigelow Co 


225 Automatic Boilers — This bul- 
letin describes 17 sizes of Powermaster 
. mackaged automatic boilers from 15 
Standard Everlasting Everlasting cae 0k les Ber chines poceenn, stain 
Quick-Operating Y Valve Angle Valve and hot water heating service. Lists such 
advantages as three-pass design, forced 
Everlasting Valve draft and automatic controls. Describes 
firing equipment for light and heavy oils, 
gas; shows various fuel firing arrange 

ments. Orr & Sembower, Inc 


These Everlasting Valves are assuring safety in boiler 226 improved Steam Generator 
plants all over the country. Each type is stoutly built, Bulletin 2000, 28 pp, explains advance de- 
4 ‘ . sign features that distinguish this manu- 


with ample strength, resistance to wear, and lasting facturer’s generator from other unit steam 
, » P ° yr s Jes bes ‘ t es ene 
tightness. Angle and Y designs have interchangeable generator Deseri es and illustrat n 
gineering differences of component lea- 

parts for each size. The three types can be arranged in tures. Also shows how these components 
. ie . ne are constructed, assembled and tested 

any combination as Duplex Boiler Blow-Off Units. All Another section gives data, and dimen- 


Everlasting Boiler Blow-Off Valves conform with ASME sions for the units which range from 20 to 
6000 hp. Preferred Utilities Mfg. Corp 


Codes, and are available in a range of sizes for pressures 
227 Steam Generators — Illustrated 
up to 600 psig. Bulletin SB43, 20 pp, describe ~ comp ariy s 
VL factory assembled generators combin 
ing 2-drum water-tube boiler, integral 
water cooled furnace, brick work, insula 
many tion and steel casing. A large cut 
illustration shows design details 
ont travel. Erie City lron Works 


G Duplex 


0 > of F me 


COAL, ASH HANDLING 
228 Economic Coal Storage How 


tractors establish safe, orderly coal han- 
dling is told in this spp booklet. Stresses 
flexibility, low operating costs. Also shows 
how tractors speed storage reclamation 
and how a tractor scraper combination 
offers plus benefits. Illustrated with action 
photos pictures several models. Tractor 


Write for descriptive Div., Allis-Chalmers Mfg. Co 
Bulletin 229 Spreader Stoker Sixteen-pp 


Bulletin SOO) describes manufacturer's 

Type CC fotoStoker, a relatively small 

spreader stoker offering continuous clean- 

ing and ash discharge advantages of larger 

P . units, without need of a basement for ash 

EVERLASTING VALVE co., 47 Fisk Street, Jersey City S, N. J. removal Iexplains this and other opera 
tional advantages of the stoker, which is 

adapted to modern steam boilers with out 

put capa ities of about 5000 to 75.000 Ib of 


Everlasting Va Ives 


TRADE MARK EVERLASTING & US PAT wt 
Ev362 cessful and economical se parat 


ish from boiler flue gases is = ise 
or everlasting protectio ics aaans tt dees 
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ash. Describes com- 
ri 


- Multiclone equipment as to princi- 
operation pertormance ind id 


Fer neeane Demineralization and 


with the trell electrostatic precipi 
estern Precipitation Corp ole 
231 Automatic Coal Scale Six | a emova 
teen-pp Bul etin 0352 deseribn in auto \ ) ) 
miatie oal scale for weighing coal as it is 
fed to boilers, enabling a power engineer 


to maintain & constant check on boil CATEXER® ANEXER® PLANTS 


etheiens Sook gives construction and 


provide the low silic a, low solids boiler feed makeup 


operating details on the belt feeder weigl 
hep scale housing. operating levers ane . 

pper -_ I Using, operating levers an water so essential to the operation of high pressure boiler 
4 ssonies. Photos and line drawings show 


itures. Richardson Scale Co and turbine operation in the plants listed below. 





Postage-free cards for or- 
dering these catalogs are 
provided on pages 107- 7 e 

108. When using them, 

don’t forget to include your ood Lquioment 
job title and company name 

—even if you want your 


ST. tn ee ls KNOWN Wy Nhe amp 
292 tte W KCODS 


( ompiled 


Discusses 


Various s tems 











hemes, Schematic drawing 
ts under speci conditro 
ided. Beaumont Birch Co 
233 i Ss k | PUBLIC SERVICE CO, OF NORTHERN ILL. 
Spreader toker Selectior > 5 
Pourt 2 ‘Form F-520 her ae . Waukegan, Il. (3 bed — 250 g.p.m.) 
( een-pp Form 3s in 
on to help those choosing 4 spreader WISCONSIN POWER AND LIGHT CO 
the most for their investment 
" = a Sheboygan, Wis. (2 bed — 60 g.p.m.) 
out many tactors to be corn =) 
in Engineering Co WESTERN ELECTRIC CO, 
Hawthorne Sta., Chicago, Il. (2 bed — 200 g.p.m. ) 
234 Spreader Stoker Data ; -s = 
file three illustrated bulletir m INTERSTATE POWER CO 
si Th en sib Dubuaue, lowa (2 bed 30 v.p.m. 
cling se stokers , i | 
INTERNATIONAL PAPER CO 
Natchez, Miss. (2 bed 900 g.p.m.) 


INTERNATIONAL PAPER CO 
Panama City, Fla. (2 bed 1200 yg p.m. ) 


TUBING AND ACCESSORIES 
CALIFORNIA ELECTRIC CO 
235 < apa nser Tubes ee nme High Grove, Calif. (2 bed Qo p.m ) 


vive! tis pp illu NATIONAL PETROCHEMICALS CORP 
Subjects disc do inelud 
ee wud ~ Ficklin, Hl. (2 bed 4100 g.p.m.) 


resistayr 


of Pao " “mg ve “5 WISCONSIN POWER AND LIGHT CO, 
ind ph ete ce sal a North Beloit, Wis. (2 bed & mixed bed — 40 g.p.m.) 
Deets ol rol a 2 
Pe er a eT a= for useful information 
236 Nickel Pipe and lubes Bul ' on sodium, hydroger or anion exchangers... 
le = I Is isa 2i-p Dp barge y bul tin - write for INFILCO Bulletin 1960- 7?E 


IMFILCO INC. J ucson, Arizona 





Plants in Chicago and Joliet, Illinois 


Field offices in 33 principal cities 
in the U.S., Canada and Mexico 


237 Life Extension for Condenser 


Tubes This 32 t 


de-pp extensive Hits 
triateal te Klet reports on research toto the 
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Reclaim 
all 
oil-bearing 
condensate 


with 


SORBO-CEL 


filtration 


| 
J 


Z } 


2K A specially treated diatomite filter powder 
reduces oil content to less than 
0.1 ppm 
conserves water and heat 

¢ eliminates chemical treatment 

¢ filters out all suspended solids 


FREE! new booklet 


Send for your copy of the 
new booklet ‘Sorbo-Cel 
Filtration lf you wish, a 
Sorbo-Cel Engineer will 
gladly call, without obliga- 
tion. Write Johns-Manville, 


Box 60, New York 16, N.Y 


, V4! Johns-Manville 
SORBO-CEL 
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suses of corrosion and means of combat- 
ne we I} i the choice of condenser 
tube materials Points out that Admiralty 
long a standard for plant 


tubes satisfactorily in 


ing them 


metal, power 
works 


but other alloys may be 


condenser 


] 


most installations 


necessary in some circumstances. Re 


( opper and Brass, Ine 
238 Double-Walled Tubing 
Technical Bulletin 1950, 12 pp 
tubing designed for 
ingle-walled tubs in t 
ous attach 
dia. De 
tion, illustrating posi 
tubing’s use in 


conditions where 
withstand simul- 
ypes ol corrosive 


bane Irom twot 


scribes d illustrates construc- 
metal combina- 
tions. Icxplains ammonia 
boilers generators 


high 


reirigeration steam 
}i CUSSCS he if 


te miper sture Use 


239 


prov ile I 


facturer line ol 


transter properties, 


Bridgeport Brass Co 
Tube Cleaners Catalog 76-A 
1s pp of information on manu- 
cleaners. Following 
equipment and operating hints, 
this practical cat slog describes and pic- 
ind drill heads, brushes, 
spplication In- 
lubricators 
wide 


tube 


election 


tures cutter heads 
giving 
formation. Air valves 
ire deseribed and pietured ind a 


ind motors S1Zes 


hose, 
of miscellane OUS Eq{Uiptine ntis shown 


Wilson, Ine 


rane 


Phomas ¢ 


240 
tin R-105 presents air and 
rotary tube ind cleaner 
ries. Illustrates several models and heads 
Roto Div 


Bulle- 
driven 


iC CESSO- 


Rotary Tube Cleaners 
water 
eleaners 
discussing speci il features 
elliott Co 


241 Data on Stress Values 
Card 154 1 lt signed to help power en 
gineers concerned with the 
tubule elevated 
urd is an idapta 
e P-7 of the new ASMI 
vith 
maximum 
Pubular Product 
& Wilcox Co 


Data 


operation ol 
equipment at tempera 
tures pod oc Phe « 
tion of Tabl 

Clock und 1 


formulas for 


sorler 
complete notes and 
calculating 
able working pressures 
Division, The Babcoe! 


illow 


ELECTRICAL 


242 Motor-Generator Reference 
Book Publication 51R7933 is a 50-pp 
book let compiled to assist in the 
of motive power to handle most industrial 
Neither text book nor order 
this 

Various 


selection 


ipplucations 
ing catalog 
outline of the 


book provides a briet 
motors 
generators and motor generator sets tell 


oper iting re 


types ol 


ippucations ind 
quirements. Booklet is illus 
trated ind) includes data, 
ratings, information on methods of speed 
control, general characteristics and dimen 
ions. Allis-Chalmers Mfg. Co 


243 > Electrical 

Booklet B-5477 
preventive 
Usses gener 


ing their 
were rousl\ 
performance 


Maintenance Tips 
28 pp, gives a complete 
outline of electrical mainte 
ee 1 ise 

s designed to reduce 
detail the 


\ suggested schedule of 


i] maimmtenance pro 
shutdown time 
its mn IMaimntenance ol 
power equipment 
power equipment 1s 
Iessential infor- 


mamtenance tor 


Vor wna cleaning on 
presented ino chart form 
Ination on preventive 

switehboards 
kleetric Corp 


toute yenerators motors 


Is give! West 


244 


‘ 
Yew! 


ISO pp 


inghous 


Wire, 


Cable Ordering Guide 
releuse l ay 


italog W 

5OO different 
Contains com 
1 oper 


General ¢ 
presents more than 
wire ind cables 
data on construction ane 
veteristics for control and signal 
eonstruction wort tele 


cords 


enable md portable 


prese nts 





CHOOSE 
RUGGED 


INDUSTRIAL TYPE 








EpDavis 
Oe ma) BORED, 
VALVES 


LESS DOWNTIME 
@ LESS MAINTENANCE 
@ MORE RELIABLE CONTROL 


Wren you want solenoid valves to handle the 
tough jobs and give years of service, you can’t 
get better than Davis. They give you positive, 
fast-action control and save money on mainte- 
nance and downtime 


Davis builds a complete line of solenoid valves 
for such jobs as: controlling cylinders 
breakers, shut-offs; for heating 
level control, refrigeration, cooling water control, 
and many other uses. No matter your 
problem is, there’s a Davis valve to meet the 
need. Write today for recommendations 


vacuum 
systems, liquid 


what 


CHECK THESE FEATURES 


@ SEALED VALVE MECHANISM 
@ EXPLOSION PROOF HOUSINGS 
@ SELF CLEANING DESIGN 
@ VISIBLE ACTION 


These and many other bonus 
values are yours with Davis 
Solenoid vaives. Get the full 
details today! 
SEND FOR YOUR COPY OF 
BULLETIN 700 


OR. COMPANY 
2508 So. Washtenaw * Chicago 8, Illinois 


For more data circle 563 on Post Card 
POWER EN NJFER 





A technical engineering data section is 
included. Available to qualified power 


engineers. United States Rubber Co 


245 Power Distribution Practices 

The 28-pp “Industrial Power Distribu 
tion Idea Book” (Bulletin GEA 5900) is a 
guide on electric power distribution prac- 
Covers 


tices in large and small 


utility 


plants 
distribution practices; me thods of 


Dbuving electri power what to do when a 


choice of 


primary voltages is available ip) 


plication of primary switches and circuit 


breakers: typ ind arrangements of pri 
mary cal Ss) and types of toad-center dis 


tribution tems. General Kleetric Co 


246 industrial Truck Batteries 
Bulletin IT-520 covers 
truck batteri s and 


compan s com 
plete line of industria 
gives details such as dimensions, wet and 
ind Cit 


C&D 


econtamers 


S-hr rate 


dry weights types ol 
pacities at the 6 and 


sSatteries, [ne 


247 Motor 


methods of 
cartridge, standard open and 
Lubriflush ire compared in &pp Bulle 
tin IS48. To demonstrate 
lubrication in Lubriflush bearings 
t transparent 


‘TI hree 


motors 


Lubrication 
lubricating eleetric 


COTMpPAny 8 


whion of re 
L series 
of natural color photos ol 
bearing housing is re produced Necessity of 
innual lubrication is demonstrated photo 
Lleetrical Motors Ine 


graphiv ‘ll [ ‘) 


248 

sistance 
16 pp, is an artic 
ince Characteristics of electrical insulation 
Complete with tables and graphs, gives 
general information on variations in tem 
characteristics nature 


Insulation Temperature-Re- 
Pechnical Publication 2174 
on temperature-resist 


per ature 
of eleetrical insulation 


coTnposits 
ind practicability 
of temperature compensation, Other chap 
ters deal with determining insulation con- 


stants lor tion actors, 
chelectrie 
L practi i! 


temperature 


249 


temper iture corres 
ibsorption characteristics ind 
method of 


James G 


obtammimg insulation 
Biddle Co 


The Answers on Wiring 20 
Questions and 20 Answers on Safety ma 
Wiring’ deseribes and illustrates charac 

teristics and advantages of this new wiring 
\ comple te table of types 1Zes 


veights and lengths as well as a partial 


stem 


of users included. General Cable Corp 


PUMPS, PUMPING 
250 Boiler Feed Pump A barrel 


type boiler feed pump for high pressure 
high temperature service and designed to 
go on the line quickly without preliminary 
warm-up is the subject of 12-pp Bulletin 
1525. Fully illustrated text explains auto 
matic hvdraulic thrust bal 
ance incorporated in this pump. De Laval 
Steam Turbine Co 


251° Gear Pumps 


ing all of company’s standard gear pumps 
24-pp Bulletin 17-A describes briefly some 
special types engineered for unusual re 

Discusses design, construction 
pumps tells 


operation of 


Besides present 


quirements 
ind operation ol the how 
theyv’re used in the power and industrial 
fields. Drawings capacit 
ind pressure tables and performance data 
suppleme nt the text. Booklet cover pumps 
ranging from 1 gph to 1000 gpm capacitle 
wid Koerting Clo 


photos 


retion 


= hutte 


252 Controlled Volume Pumps 

Motor-driven controlled 

ire fully deseribed in 40-pp Bulletin 
vides information on design 


the pumps ind 


volume pump 





Be sure you have 


SLIME 


EXCHANGE 





(uu 


CONTROL 





Whether you heat or cool water 
for make-up, process or any other 
use, you will need Wallace & Tier- 
nan Chlorination to help combat 
slime problems introduced by water- 
borne bacteria or air-borne bacteria. 

With slime control equipment 


designed for any need, built for last- 





ing and dependable service, highly 
accurate and backed by over 40 years 
of successful application experience, 
Wallace & Tiernan Chlorination can 
help you increase the efficiency of 
your plant and cut operating costs. 
For further information write our 


Industrial Division. 


WALLACE & TIERNAN 


25 MAIN ST., 


BELLEVILLE 9, N. J. 


CHLORINATORS » CHEMICAL FEEDERS « SCREENING EQUIPMENT * MAGNETIC SEPARATORS 


© PRECISION PRESSURE INSTRUMENTS 


EE: 


CATHODIC PROTECTION ¢ 


FINE CHEMICALS 
coD-39 
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lee 
OIL BURNERS 


have these 
7 ADVANTAGES 


They may be installed in practically al) 
types of pulverized coal burners, with 
these seven important advantages: 


@ They worm up cold furnaces 
@ They ignite pulverized coal—safely 


They assure continuous operation 
in case coal system fails 


They provide efficient and safe 
operation on bank and at low loads 


They respond almost instantly to 
sudden load changes 


They permit operation with oil or 
coal— whichever is available and 
lowest in cost per BTU. 


All capacities of steam, air or me- 
chanical-atomizing types are inter 
changeable 


The foregoing are only a few of the reasons 
why Enco oil-burners have been bought 
by a long list of leading industrial firms. 
Details of how Enco oil-burners can be 
adapted to your present pulverized coal 
burners will be gladly supplied — without 
obligation. Write The Engineer Company. 
75 West St., New York, N. Y. 


b Ag 





—— = 
eS <2 ) Ty 
i4 ” 


Combination coal hy 
and oi! burner 
(Steam or air 
atomizing type) 


Combination coal and oil burner 
(Mechanical atomizing type) 
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pressure sé lection tables 
wijustments, standard and 


ind packaged systems. A 


capacit types 
1 capacit 
special designs 
hart shows typical applications in six 
major industries, and another chart, in full 
olor, shows construction materials suit- 
ible for use with some 170 industrial fluids 


Milton Roy Co 
253 Boiler Feed Pumps 


109, 16 pp 
entrilugal pumps for boiler feed service 


Bulletin 
illustrated in color, deseribes 
major parts, 
data 


Pietures construction and 
loating seal incorporated. ( 


uded. Pacific Purmps, In 


spacit 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


254 Check Valves — Twent 
tlog 30 presents company's line of tilting- 
dise check valves made in iron, bronze 
eel tor working pressures to 3000 
l.xplains operating principle of tilting 


pp Cat- 


osing without 
other uly ifi- 
41708 


col truction discusse a4 
im, reduced loss of head 
ludes construction details 


Mig. Co 


po 
Phe Chapman Valve 


255 Safety Valve Engineering Data 
How 
operating “dy 

Bulletin 707. Includes dimensions on valve 

provides tal on superheat 


Manning, Maxwell & 


company’s safety valve works and 


intages are explained in 


pes Liso 
reetior lactor 


Moore. Ii 
256 Solenoid Operated Valve 


light-pp Technical Bulletin W-7 describes 
ylenoid oper ited valves which automat 
open or lose In response to time 


pressure switch, manual switch or 





a 


@''Unit Pilot Valve 
easily removable—and 


enewoable 


@ Stainless Stee! parts 


maintenance 


@ Sizes from ‘A 
¢ Screwed 


flanged 


@ initio pressur 


bs steam 


@ Varied pressure 
| obtained 
without change f 


springs 








Control 
more accurately! 


Ee Where you have 
Red pressures for air or steam, your best bet is a pre- 
cision pressure regulating valve from Keckley. These 


valves 


other impulse. Contains operating instruc- 
tions, illustrated parts lists, and dimen- 
sions for these valves, used in 
processing, pulp and paper mills, rubber 
and chemical plants, and water works 
Golden-Anderson Valve Specialty Co 


257 General Service Valves — Bu! 
letin E-160, 16 pp, describes and illustrates 
design and construction of company s 
quick-operating valves, explaining their 
application to blow-off service and on 
( cok al process, soot blowers, 

column blow-down, and other 
pipe line. Everlasting Valve Co 


258 For Quick Valve Selection 

Here’s a 20-pp catalog digest providing 
ordering and application information on 
gate, globe, angle and check valves in 
bronze, iron, cast and forged steel con 
struction, also valve accessories and parts 
Illustrated and indexed. includes pressure 
temperature chart. The Ohio Injector Co 


259 Regulating 
5305 describes double 
regulating valves for use 
instruments, outlining special features of 
the valves, particularly the “flow line 
contoured body engineered for high 

pacity at low pressure drop lu shie Co 


260 


ent ilog on cust 


steel, 


water 


types ol 


Valves sulletin 
seated diaphragm 


with control 


Cast Steel Valves This 56-pp 
steel valves includes in 
ind check valves 
L500 lb pressure 
valves for hand or 


formation on globe ingle 
in 300, 600, DOO) and 
Pat abolie dis 
motor control of volume are 
In addition to standard 
features 
booklet 


iSSCs 

ilso deseribed 
Inlormation on 
construction dimensions and 


weights, the eontain complet 


datnu on materi prepara 


reduced pressures 


KECKLEY 


Pressure Regulators 


ACCURATE reduced 


to maintain 


sensive diaphragm 
dependable 
automatic fluctuating 
initial pressures, and reduced 
pressures that you can depend on. Standard 
stainless steel unit pilot valve, main valve 
and seat can be removed easily for in- 
spection. Here is a valve thot is rugged, de- 
pendable and unbelievably economical to 
maintain. 


feature a_ highly 
and spring design that 
compensation for 


gives 


constant 


Keckley 
pressure 


Standardize on 
for the best in 
regulators. 


Send for your copy 
of this catalog—51-G 


O. C. KECKLEY COMPANY 


400 W. Madison St. e 


Chicago 6, Ill. 
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‘ ding er 


vos Foss" "WHICH OF THESE CHARACTERISTICS 
ARE ESSENTIALS 
ON YOUR REMOTE CONTROL JOBS? 


pp Cat 


to power! er 


261 Pump Valves — Aixtee! 
yr SC-510, now available 
describes and illustrates 
0 fit practically all makes of recipro 
ng pumps. Key 


discussed and 


Valves 
features of the valves 
standard, lock-in and 
covered in deta Sims 


pes are 


Pump Valve Co., Ine 


—T 
262 Lubricated Plug Valves he 
vised Catalog PV-2, 12 pp 
and semi-steel valves 
shut-off of erosive or 


presents steel 
designed to otter 
quich COrTrrOslVe 
fluids. bexpl 
cated tapered plug design of these vy 
gland, screwed 

und types. Also shows 


William Powell Co 


uns advantages of the lubri 


and pietures single 
. ; 


and bolted gli 


cessories. The 


263 To Get at Those Valves 
little tole rim 
chain guide The rim adjusts to fit all 
valve wheels. Babbitt Steam Sy 


26 


This 


lder deseribes a sprocket vith 


For Precise Control 

log | eovers tmanulactur 
ind: secessori pron 

nd ordering data, t 


“izes. Describes 
for these 
Vial 


iat 


265 


W)-pop { il 


Valve Specialties 
slog 4-50 is rderingy 
formation of suitonmiatth 


snd liquid leve 


yas, water, oil, other fluids. Se 


devoted to pressure regulator 


ve, pump governors and strau 
float and motor « per ateal \ 


t1Ves 


back pressure, relief and non 


ves, steam trap and air vent 


| j 
solenoid Valves 


controll rs 
itor Co 


Davis Regu 


266 Blow-Off Valves sSulletin 


-42t on blow-ott valves for boiler 


1OO ih Vsp, contains wu 


constructior 


20 pp 
up to 
recommendations 

on ¥ 
‘¥ 


blow-of 


ew | ind dou 


iatis ithe 


uding 


267 Steam Trap Book 
14 pop. se esas 4a manual of trapping prac 
& cutalog ection yivil 


ta and prices on ca 
ged steel inverted bucket 
ompound steam tr bps cane 

rrehel traps; a handbook 
how to cealeulate 
elect traps low 
h Tbiabnterianes 
] rap instailation, trot 

dre Armstrong Machi 
268 Steam 
Twelve SOS cle 


Traps 
team 
Monel 


Serial 


Industrial 
Bulletin 
th bellows of bronze 


re ind bodies i 


scribes 


bronze 


t t onstruction itt s1Zes 


lor pressure rot Vacuum 
uded besides capacity tables 
ire piping diagr 
wd data 


Nicholson & C« 


Piping Pointers 


ig! popular d6-pp Tl 


269 


lamentais of sound 


Various 


Accuracy ... High Load Capacity 
..- Adaptability ... Freedom from 
Trouble... Long Life... Flexi 
bility ...these are some of the 
qualities of ACCO TRU-LAY PUSH-PULL 
FLEXIBLE CONTROLS that have made 
it possible to improve the operation 
of literally hundreds of mechanical 
products (list on request Full de- 
scription of this versatile REMOTE 
CONTROL is given in our DATA FILE 
available for your further study. 


ACCURACY is inherent in the basic 
design, and in the standards of qual 
ity and precise dimension that con 
trol the manufacture of TRU-LAY 
PUSH-PULL CONTROLS. ‘These are 
precision products, not gadgets. 

VERSATILITY of this fine remote 
control can best be illustrated by 
citing some of the jobs it handles 
well... HOT jobs on jets and indus 
trial furnaces... COLD 
to 70° FL... WET jobs (the con 
duit can be completely immersed 
... DIRTY jobs... ABRASIVE jobs... 
CORROSIVE HEAVY, TOUGH 
jobs up to 1,000 lbs input... LIGHT 


jobs down 


jobs... 


to give you 
this simple and 
effective assembly 


ADAPTABILITY to all 
sorts of mechanical 
situations explains, in 
large measure, the 
wide-spread applica 
tion of TRU-LAY PUSH 
PULLS. Standard an 
chorages, fittings and 
heads have been de 
signed that meet re 
quirements on approx 
imately 80°, of the 
installations. Simple 
modifications of these 


tionally adverse operating 


tions because of such things as... 
full protection of the flexible, inner, 
tough 


working member by the 


of 


standards, or minor changes in 
your own design, cover almost every 
special situation. Our engineers 
have the know-how onsuch matters. 
FREEDOM FROM TROUBLE and LONG 

are assured even under excep 
condi 


DUTY jobs... REMOTE jobs 150 feet 
or more from the control point... 
these units are frequently and suc- 
cessfully used in conjunction with 
electric, hydraulic and air controls 
...are thoroughly effective under 
almost any operating condition. 


“SOLID as a rod but FLEXIBLE as a wire 
rope” aptly describes TRU-LAY 
PUSH-PULL CONTROLS. This /flexi- 
bility provides positive, remote 
action whether anchorages are fixed 
it damps out noise 
and vibration— protects delicate 
instruments... it permits ease of 
handling and shipping even when 
assemblies are 100 or 150 feet long 
.it avoids the risk of damage 
always present with solid tubular 
controls that must be preformed to 
position ...and flexibility greatly 
simplifies installation of controls by 
reducing the number of working 
parts and by making it possible to 
snake around obstructions. . . 


or movable... 


... rather than this 
complex (and expen- 
sive) series of linkages 


eas é q 


flexible conduit... lubrication of 
the inner, working member for life 
during assembly .. . seals that keep 
moisture, dust and other foreign 
matter out of the unit . cold 
swaging of fittings that makes them 
integral parts of the control unit. 
(Full construction details in our 
DATA FILE). We have never heard of a 
TRU-LAY FLEXIBLE PUSH-PULL CON 

rROL wearing out in normal service. 


Whether your interest is in a single application of 
this versatile PUSH-PULL CONTROL, or in its inclu 
sion as a component of the product you manufac 
ture, the six booklets and bulletins in this DATA FILE 
will answer your further questions, and will also 
provide you with the means of defining to us the 
application you may be interested in, 


co 


WRITE for a copy, without obligation 


AUTOMOTIVE and AIRCRAFT DIVISION 


AMERICAN CHAIN & CABLE 


© 2716.-F 


t Ave., Br 
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Wont the 
easiest way 
to make fast, 


accurate 


BOILER WATER 
pH, PHOSPHATE 
TESTS ? 


TAYLOR 
COMPARATORS 


EASIEST... 


because three simple steps give 


you the determination; every 


Taylor set is supplied with all 


necessary reagents and acces 
sorties. And, Taylor sets are light 


weight, yet strongly built 


FAST... 


because many tests can be made 


in only a few seconds, Others 


take 


utes l‘aylor sets are 


no longer than a few min 
compact, 
portable so you can make tests 
time wasted 


samples back to the lab 


ACCURATE... 


liquid 


on-the-spot, no 


carrving 


because all Taylor color 
standards carry an unlimited guar 


antee against fading 


All standards for any one deter- 


mination are housed in a single 
plastic slide. No single standards 
to handle. Many different slides 


can be tse d on one base. 
See Your Dealer Soon! 


FREE MANUAL 
“Modern pH and Chlorine 
Control 
scribes full Taylor line. Also 


illustrates and de- 
gives useful data on theory 


and application of pH and 
Chlorine control. Write today. 


W. A. TAYLOR “2° 


410 RODGERS FORGE RO + BALTIMORE 4 , 
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Pietures and names more than 80 fittings 
ind contains illustrated how-to-do-it fea 
tures. Includes &pp valve selection guide 
(Crane Co 


270 Improved Pipe Hanger 
Twelve-pp Bulletin 153 describes com- 
pany’s Counterpoise pipe hanger for high 
temperature piping systems in steam gen- 
iting stations, refineries and chemical 
Tells how it offe rs efficient load sup- 
through- 
range of travel as pipe ex- 
tuse of temperature 


plants 
porting effort of constant value 
mit entire 
pands or 
hanges 
ers, tables of dimensions, plus erection 
ire given. National Valve & Mfg. Co 


271 


pp Catalog 


contracts be 
Graphs for selecting proper hang- 


Unions and Fittings — ‘TI welve- 
50 covers manufacturer's line 
of unions of all types, elbows, tees and 
It describes and illustrates special 
Dart Union Co 


nttings 
features 


272 Wandbook on Fittings, 
Flanges Catalog wi-1950, 68 pp, offers 
working information on seamless carbon 
steel welding fittings and forged steel 
flanges. Includes dimensional tolerances 
thread standards and threading practice 
ervice pressure ratings, physical and 

Grinnell Co., In 


chemical requirements 


WATER CONDITIONING 


273 Wandbook on Demineraliz- 
ing Bulletin 5800, 39 pp, on treating 
water by demineralizing, explains prin 
of ion exchange applica- 
anion and cation exchange 
materials; series of curves help estimate 
ost of oper ition Des ribes ce sign and 
operation of demineralizer systems, multi 
stage systems and mixed bed units. In 
cludes curves of water quality obtainab! 
(ochrane Corp, 


274 Modern pH and Chlorine Con- 
trol Chis 100-pp booklet gives details 
comparators and equipment in 
and control of boiler ind 
water ilso) technical 
meaning of pH control 
ind colorimetric methods of 
determining pH and impurities in water 
ipplications of water control in air condi 
tioning: feedwater. W. A. Taylor & Co 


275 Water Conditioning Data 
Book This pocket-size 1L16-pp booklet 
ill valuable to the power 
draul 
boiler feedwater 
chemical conver 
Contains 


e1ple Discusses 


tions ol many 


in color 
Vater testing 
industrial process 
mntormation on 


electrometri 


presents «at able 8, 


engineer, Covers such subjects as hy 
es, impurities in water 
make-up requirements 
chemical 
excellent information on many 
phases ind methods of water treatment 
Available without charge to qualified 
power engineers. The Permutit Co 


276 What's What on Ion Exchang- 
ers Here are three booklets on ion 
Nalcite HCR, a styrene type 
Nalcite SAR 


and Super Naleo 


sions and reactions 


relerence 


ne h mgers: 
cation exchanger i strongly 
anion exchanger 
lite, a synthetic gel type zeolite for cation 
Tables and graphs explain per- 
formance of these treating 
under various operating ¢ onditions 
cal characteristics, exchange 
regeneration. t chnique s discussed 
20 pp, is on Nalcite SAR; Bulletin 
Nalcite HCR; Bulletin 59, Super 
National Aluminate Corp 


basi 


one h mige 
resins 
Physi- 
capacities, 


Bulle- 


water 


tin 57 
oS, 28 pp, 
Naleolite 


277 Steam System Treatment 
This bulletin on Coravol for prevention ol 


eorrosion Xplains theory ol COTTOSION, 


sppheation of organ imines to steum 


They come from 


BELMON T 


BELMONT 2s BELMONT 9 


The Home of 
Packing Specialists 
Any BELMONT Packing, properly 


fitted, outlives its original cost value 
many times over because of its longer 
lasting endurance and reliability. 


Where GOOD LONG-LIVING 
QUALITY is a MUST — THERE IS 
A BELMONT PACKING OR GAsS.- 
KET TO FIT YOUR EVERY NEED! 
Whether for minimum hot or cold 
oil penetration and saturation... 
For maximum resistance against ex- 
treme temperature changes . . . For 
a higher flexibility and resiliency on 
high pressure steam rods and ham- 
mers, expansion joints, air rods... 
For more continuous free motion of 
shafts working against steam, hot or 
cold water, oil, acids... In fact, for 
all types of Packing services, youll 
always find a BELMONT stand: ird 
or specially patio ted BELMONT 
PACKING to answer your problem. 
WRITE US FOR THE NAME AND 
ADDRESS OF YOUR NEAREST 
BELMONT DISTRIBUTOR. — 4--sa 


for Steam * Water + Oil + Gas + Air 
Acids + Alkalies + Ammonia 


PACKING AND RUBBER CO. 
Butler and Sepviva Streets 
a 37, Pennsylvania 
an Pecisont) 

CT nes Conon 
Rings + Spirals + Coils + Reels 


Spools + Sheets + Gaskets 
There’s a Belmont Packing forevery service 
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mid 
in different 
Coravol 


Coravol 
use 
industries 


systems process presents 
case histories ol 
wd 


st complete technical 


chemica 


types ot 
Is part ol 
providing 
treatment ol 


plants 
service 
formulas for water 


steam, brine Western Chemical Co 
278 Water Treatment Bulletin 
5000, 24 pp, explains the reasons for boiler 
and 
bY company in providing lormulations tor 
individual plant requirements Covers pre 
treatment treatment 
application down adjustment 
Dearborn Chemical Co 


fuel 


water treatment tells services offered 


Internal treatment 


blow test 


control 


279 Microbiological Control 
Technical Article 3C, 12 pp, is an illus- 
trated discussion of mic robiologic il control 
of and through industrial waters. A sec- 
tion on industrial water chlorination covers 
cooling waters and process waters Other 
deal chlorine metering in 
chemical processes, and the sanitary as- 
pects of industrial water treatment. Wal- 
lace & Tiernan Co., In 


280 


sections with 


For Industrial Water Soften- 
ing Greensand, zeolite and resinous ex- 
change water described in 
&pp Form 58-105. Discusses features and 
each of these basi types 
and illustrates some installations. Includes 
data and general specifications 
Also describes and pictures controls for 
water softeners, pressure filters and deion 
Illinois Water Treatment Co 


solteners are 


applications ol 


capa ity 


iZers 


A good reference file of commercial literature 
gives you data when you need it. Use the post 
age free cards on page 108 for ordering these 


catalogs or information on advertised products 


281 
1855 


process 


Feedwater Treating Bulletin 
30 pp manufacturer's hot 
Aecelerator for treatment of boiler 


feedwater 


features 


illustrating and explaining its 
ind advantages ilso optional 
Contains discussion 
treatment ol makeup 
selection of proper equipment. Also 


operation 
equipment excelent 
ol necessity lor 
water 
covers the limitations of hot 
ening Ir fileo Ine 


proce 


OTHER EQUIPMENT 


Turbine Generators 
10 pp, covers turbine 
ind pictures nearly 5O tur 
penerator 
ind industrial 
erator and ex 
included. A 
tailed drawings 
indard units tabulated. bl 


283 Dowtherm Vaporizer 
tin No. 48-2, deseribing 
Pvp \ Dowtherm \ tporizer 


this unit is t 


282 
Hi-1s 

500 kw 
bine 


Bulletin 
generators ol 
ibove 
utility 
gen- 
methods are 


otters de 


installations, both 


Brief discussions of 


iter cooling 
relerence weetionr 
veights 


itt Co 


Dimensions and 


Bulle- 
manulacturer . 
= how 


oO evaporate Dow 


designed 


therm provide dependable operation 


it maximum The Wickes 


soiler Co 


284 Packings and Gaskets — C 
log P- LOOK 32 pp, covers 95 most popular 
packings and gaskets in line, 
furnishing details of construction, service 

wd) «size information 
showing 


temperatures 


ita- 
company s 


recommendations 
Includes charts 
mendations for many applications. P 
ing Div taybestos-Manhattan, Inc 


285 Refrigerator Condensers 
Sulletin RC-2, 38 pp, utilizes 
tables and engineering data to show how 
to select proper type trom company s line 


specific recom 


ich 


drawings, 


of ammonia and Freon condensers for re 

frigeration Illustrates horizontal 
multipass shell and tube vertical 
singlepass shell and tube types. Gives pipe 
sizes for ammonia and Freon lines; stands 


Services 


LV pes 


bull lo Hour 


Through Ease of Installation 
and Long, Efficient Service 


for large and small condensers, Henry 


Vogt Machine Co 


286 Specialized Scale Removal 
This bulletin explains company’s method 
of removing scale from water and gas lines 
with liquid cleaning solvents. Cites clean 
ing of oil refinery’s waterlines in 38 hours 
with minimum interruption, and 
without need of lines 
Dowell In 


287 Dry Ice Converters 


lustrated bulletin describes pressure 
into which dry 
indo in which the re 
stored indefinits 


service 


digging up burl «dl 


This il 
vessel 


with removable closures 
ulting 
under 


(0) for 


ice is charged 
carbon dioxide | 
(sives vivantages o 


mert ga and ad 


pressure 
purging or Use is ish 
vantages of the dry ice 
source of CO,. Dry lee Convert 


converters i 


EASIER TO INSTALL... on new construction or as replacements for 


other types. Light in weight... 


ing rings or flanges quickly aligned and bolted... 


short face-to-face dimensions . . 


retain 


no gaskets required. 


"Flang-Lok"’ Joints are especially easy to install. 


RESPONSIVE TO MINIMUM PRESSURE. Only slightest pressure is re 


quired to create movement in the rubber joint, in any direction. Result 


stress on metal pipe or other member 


HIGHER WORKING PRESSURES. 


is reduced to absolute minimum 


Goodall Rubber 


Expansion Joints 


operate efficiently at working pressures to 125 Ibs. P.S.I., depending on 


size. 


LONGER SERVICE LIFE. No embrittlement... 


continuous movement 


(flexing) actually keeps the rubber joint ‘‘alive.'’ No corrosion. No electrol- 


ysis. Highest resistance to abrasion. 


Sizes ¥% 


to 96", |.D., for Pressure and/or Vacuum 


Send for Illustrated Booklet or Contact Our 


Nearest Branch for Specific Information 


* GOODALL RUBBER COMPANY 


4 


GENERAL OFFICES, MILLS 
Branches Pt New York « 6 
Los Angeles San Fror 

Houston + Good Rubber mp 


sdelphia tor 
Seattle 


ny of € 


Est. 1870 


and 


EXPORT DIVISION, TRENTON, N. J. 
Pittsburgh + Indianapolis + St. Poul 
Spokane + Portland Denver 


ltd, Toronto + CE 


Chicago + Detroit 
it Lake City 
tributors 


inode n Other Principal Cities 
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What’s new 
in 

WATER 
SOFTENERS? 


new 
MULTIPORT 
VALVE 


only one moving part 


Before you invest in a water 
softener, get the startling facts 
about the new industrial sof- 
teners by ILLCO-WAY, leading 
manufacturer of ionXchange 
equipment. New developments, 
new simplicities, new economies 
. in softeners with manual or 
automatic controls. Write for 
Bulletin 105—complete specs 
and descriptions. Illinois Water 
Treatment Co., 850-7 Cedar 
Street, Rockford, Illinois, 


ionXchange 


288 Burning Bituminous Coal 
This 24-pp illustrated booklet is a com 
pilation of numerous actual case histories 
of industrial plants and institutions which 
burn bituminous coal “the modern way.” 
Stressing operating economy achieved 
these case histories show proble ms over- 
ome, equipment used, and savings real- 
ized. Bituminous Coal Institute 


289 Water Heaters 


pp Bulletin 70, Section I, on instantaneous 


Illustrated 6- 


type water heaters contains detailed ca- 
pacit ind dimension tables for two-, 
lour- and six-pass designs, removable tube 


bundles. Davis engineering Corp 


290 Seals for Bearings 
manulacturer s Klozure 
oi] and grease seals for bearings is available 
in 100-pp Catalog 10. Fully illustrated in 


color, pictures all types of these seals 


( omple te 


information on 


weal appleations and lists sizes ind 
part numbers. Also deseribes mechanical 
pressure s¢ lor rotar hafts. The Gar- 


j 
hon w Co 


291 fo Cut Boiler Plant Costs 
Savings in plant fuel and labor costs by 
use of continuous boiler blowolf heat re- 
COVel equipment is discussed in S-pp 
sulletin WC-114. Two pages of charts 
curve ind) «ocaleulations show how to 
compute savings in Btu per year. Flow 
diagrams illustrate such type systems as 
flash and non-flash, single and double flash 
tian ind = =combination flash-deaecrator 
Graver Water Conditioning Co 


292 


sixteer 


Communication Systems 
pp Form PSL presents commu 
nication systems engineered for power 
iD Advantage of such a system are 
given and photos show it in use in turbine 
rooms, boiler rooms, control rooms, labo 
rutories and outdoors Amplifiers hand 
“et speakers, wall baffles, signal lights 
switches and master control equipment 
incorporated are covered. RCA Victor 
Div., Radio Corp. of America 


293 Heat Ex hanger Bulletin 114 
i small folder, gives concise information on 
company 8 Aero heat exchanger with bal- 
inced wet bulb control cde signed to cool 
engines or process equipment, coolants and 
lubricants, liquids and gases for processing 
operations Niagara Blower Co 


294 Preheating Combustion Air 
Phis well-illustrated 36-pp booklet ex 
plains fuel savings and increased perform- 
ince made possible by using waste heat 
in flue gases to pre heat incoming combus 
thon a Also covers increased boiler out- 
put, ability to use lower grade fuels, other 
ulvantages afforded Booklet contrasts 
regenerative with recuperative preheaters 
explains operating principle and struc 
tural details of the Ljungstrom air pre 
heater. Industrial applications for other 
than power boilers are covered and lay 
out drawingy of typical preheater ar 
rangements given. Air Prehe iter Corp 


295 industrial Products Guide 

Newest edition of this company’s indus 
trial products catalog is a 40)-pp book 
offering essential data on insulations, re 
products, asbestos cement pipe 
gaskets, electrical products, fri 


Iractor\ 
packings 
tional materials, and others. Photos, dia- 
grams, and text have been brought up to 
date. Johns-Manville 


296 Automatic Soot Blowing 

Bulletin 483 provides 16 pp of basic infor 
mation about Vulean automatic and auto 
matic sequential soot blowing Includes i 








Consult Us For: 


CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS 











AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. Y 
BRANCHES 

| Tehaee). | . PHILADELPHIA . CLEVELAND 

DETROIT @ RICHMOND, VA. @ RALEIGH, N.C 
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wide variety of t pieal inst lation draw 
ings to show complete cleaning svstems 
Copes-Vulean Div., Continental Foundry 
«& ! Lachine Co 


297 Sheet and Plate Fabrication 

Illustrated in 40-pp Bulletin F-3 are prod 
ucts of this manufacturer, and equipment 
used to produce special sheet steel and 
alloy parts Shows control panels switeh 
gear housings, cubicles and other electrical 
enclosures, boiler air ducts, smoke breech 
ings, tanks. The Kirk & Blum Mfg. Co 


298 industrial Equipment sul 
letin WP-1099-B61, 16 pp, describes man- 
ufacturer’s industrial equipment including 
centrifugal refrigeration, condensers and 
coolers, steam power plant equipment 
water conditioning deserators and rotar 

pulps Worthington ¢ orp 


299 Refractories for Heat, Power 
( ompiled to he Ip power engineers solve 
refractory problems and get greater oper 
iting efliceney from their boilers, this 
booklet provides 32 pp of practical intor 
mation on company’s Crystolon refrac 
tories. Properties and characteristics of 
these silicon carbide products are given 
and separate chapters cover those lor 
tir-cGoled, solid wall and water tube pro 
tection, and for repairs. Norton Co 


300 Refractory Concrete This 
28-pp booklet deseribes company s Lum 
nite, a caletum aluminate cement for re 
tractory concrete Lise LISSES haracteristics 
of Lumnite, methods of making retractor 
concrete Chapters ire devoted to sum 
mary of aggregates and proportions; heat 


resistant concrete, refractory insulating 





A Boon to Your Pipe Lines and Ducts 


301 Ejector Instruction Manual 
on —_ : ti pt ther : sig INSTANT RESP 8 E 
ering operation, selection, installation and o 
maintenance of steam jet air ejectors. Dis 
© TIGHT SHUT-OFF 


This W. S. Rockwell 30” cast steel 
Butterfly Valve, with stainless steel 
rim on valve disc for corrosion resis- 
tance, handles air and hydrocarbon 
exhaust gases at 50 p.s.i. and 350° F. 
maximum temperature. It is oper- 
ated by a heavy duty hydraulic 
rotary cylinder. 

W.S. Rockwell Valves are made 
in sizes to 132”, of any metal or 
rubber-lined with any automatic or 
manual operator. They are designed 
to meet required operating condi- 
tions at temperatures to 2000° F. 
and pressures to 300 p.s.i. and 
higher. 


ete: insulating over-coats for indus 
tri furnaces: castable retract 
ersal Atlas Cement C 


cusses twin and triple element ejectors 
surface and jet inter- and after-condensers 
isolating valves, drain traps, steam and 
back pressures. Foster Wheeler Corp 





J. E. SIRRINE COMPANY 
Engineers 
Design and Supervision of Steam and Hydro 


electric Power Plants, Industrial Plants, Me 
chanical and Operating 


Surveys, Appraisals @ Plans 
® Reports 
A>». Greenville, South Carolina 
GAGE GLASSES AND 
High Pressure Rubber Gaskets 


All SIZES TO FIT YO 











ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. J 














CLASSIFIED ADVERTISING 
FOR SALI 


PACKAGED BOILER 


p Gas or Oil 





2924 ELIOT STREET ” FAIRFIELD, CONN. 


Soles Representatives in Principal Cities 
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pee 
rs fee ee i 4 veel) 
wee : 


there is no 


for power plant 
experience! 
CASH IN on your practical, 


mechanical knowledge 
Dearborn will train you as a 


shane aninaiade “PRH’? GAUGE COCK 





Established territories now open 

If you are 40 or older have 

several years of boiler room experience 
we will train you as a Dearborn 

Sales Engineer. Salary, commission, 
expenses, profit-sharing, group 
insurance, pension plan, paid vacations 
and sickness benefits 

If you are interested in learning more, 
why not come in and talk it over’ Write 


or phone for a confidential interview 


Sag 


DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza, Chicago 54, Ill. 
Phone: WHiteholl 4-3273 
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A gentle pull opens this sturdy, long-wearing 
gauge cock and an adjustable weight automat- 
ically closes it when you let go. Removable 
monel metal seat and copper valve pencil in- 
sures leak-tight service. 


Write today for catalogue and prices 
The PAUL B. HUYETTE CO., Inc. 


401 N. BROAD ST. EST. 1896 PHILADELPHIA, PA. 











WATER GAUGES— Vertical and Inclined 
AUGE- GLASS PR 

sonee WALL COATING 

BOILER ALARMS, INS 
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HAVE YOU 
CHECKED 
YOUR 
BOILER 
WATER 
TODAY? 


FOR 
QUICK 
AND 
EASY 
SAMPLE 
TAKING, 
use 


lima 





BOILER 

WATER 

SAMPLE 
COOLER #75 


Shown above, with Sample Flow Control 
Valve and Hose Connection Nozzle. (A 
quadrant of the Cooler Shell has been cut 
away to show internal construction). 


Note these exclusive design features: 
@ HEAVY CAST BRONZE SHELL 
(Navy Comp “M”) 
@ CUPRO-NICKEL COOLING COIL 
@ HEAVY CAST BRONZE COIL SUPPORT 
CORE 
e@ STURDY BRASS UNION TYPE COIL NUTS 
e@ BUILT TO ASME, USCG, ABS and LLOYDS 
SPECIFICATIONS 
Available for immediate shipment 
from stock—with or without Flow 
Control valve. Special designs built 
for Industrial and Chemical Process 
Applications. 
Write for Bulletin +110 


illation data 
W rate curves 


or write for copy 


DAVIS 
ENGINEERING 


Corporation 
1064 E. Grand Street, Elizabeth 4, N. J. 
30 Rockefeller Plaza, New York 20, N.Y. 
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am PREHEATER corp, INC 23 


Altus. CHALMERS mrs, co 27, 46, 95 


say yout CHALMERS MPG co (TRACTOR DIV.) 20 


AMERICAN CHAIN be CABLE co., 
Reincke 

AJAGMICAN CHIMNEY corp 120 

ag pemearnatr CNSSISERINS co.. 124 


38-39, 117 


ARMSTRONG MACHINE WoRKS 2 
sasestt ree SPECIALTY co 
BABCOcK & WiLCox co., THE 


Ave s 


say vad METER Company. 


BELMONT PACKING & RUBBER Co., THE 
e1R0- ARCHER co., THE 

BITUMINOUS COAL wesrrure 
BLAW-KNOX co 


Age Rus 


c a 8 D BATTERS 102 


CHA PMAN VAAvE reget CO., THE. Inside Back Cover 
cimies SERVICE on co 25 
COCHRANE CORPORATION 87 
COMBUSTION ENGINEERING, INC 
CONDENSER SERVICE & ENGINEERING CO 
COPES-VULCAN DIVISION, CONTINENTAL 

oe a MACHINE COMPANY 


CR ANE co 


DART UNION CO 

DAVIS ENGINEERING CORP 
DAVIS REGULATOR co 
DEARBORN CHEMICAL co 

oF LAVAL SEPARATES Co., THE 
oe LAVAL STEAM TURBINE CO 
DETROIT STOKER 

DRY Ice CONVERTER core 


Inside front cover 


ELLIOTT CO. 
ENGINEER CO., THE 116 
EVERLASTING VALVE CO 112 


FOSTER WHEELER CORP 36-37, 89 


GARLOCK PACKING CO., THE 
GENERAL came corP 
GENERAL ELECTRIC COMPANY 


GOODALL RUBBER CO.. 


GULF Ol CORP 


HAGAN CORP 


' 


HAYS CORPORATION, THE 
PAUL B. HUYETTE co 
mares WATER nrgerary co 


wruco one... 


Sons ASTEAS 


JOHNSON. MARCH —-. 


oO. c. vonrete Comparer 
Agency Armstrong A $ 

MW. KEULOSO co. 
Agency — 

KIRK & BLUM MFG. co 


Agency e 


‘Ao 


Xs male & _——— INC 


MINNEAPOUIS-HONEYWELL REG. co 


he A 


nst 
NATIONAL VALVE & MFG. co 


AGIA ALLNAATS CORPORATION 
y—Ar ,A 


NIAGARA BLOWER COMPANY 


NORTON COMPAN v 
OHIO INJECTOR CO 


Pansautt co., THE 
PHOENIX ae. co. 
POWELL VALVES 


PREFERRED uruimies are Core 


MEHARDSON SCALE CO. 
RILEY STOKER CORPORATION 
w. s “ROCKWELL co 


Roto DIV. OF ELLIOTT co 


SHELL OIL COMPANY 
SINCLAIR REFINING CO 
STANDARD Olt CO. (INDIANA) 


TAYLOR & CO. W.A 

waren STATES avessn COMPANY 
UNIVERSAL ATLAS CEMENT co 
VOGT MACHINE CO., HENRY 


WAAC r THER AN PRSSUETS, INC 
Wickes BOILER co., ™E. 


WORTHINGTON corp. 


YARNALL-WARING COMPANY. . 


Ave 
‘ 


Back Cover 
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47 
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Reach Any Overhead Valve 
From the Floor with... 


istolelejiin 


A djustapie— 
SPROCKET RIM 
with Chain Guide 


Get positive, efficient control of any over- 
head valve right from the floor! No expen 
sive apparatus, no switches, no costly detours 
to bring overhead piping to flcor level — 
because every valve is within easy reach, 
when you use low-cost Babbitt Adjustable 
Sprocket Rim with Chain Guide 
sembled and installed, ready to operate in 


Easily as- 


a few minutes. 
® Safe, sane & sensible 
© Cuts piping costs 
@ Saves fuel & steam 


Range of 10 adjustable sizes fits all valve 
wheels from 2 to 30 inches diameter, with 
rising or non-rising stems. Only four simple, 


quickly-assembled parts. 


Call your Industrial Distributor. He carries 


complete stocks. Or write for descriptive 


folder and prices. 


4 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS 
For more data circle 576 on Post Card 


for PURGING... 


DRY ICE CONVERTERS 


NO OPERATING COSTS! 


.. Ice Converters are AS.ME code pres- 
secially adapted for charging 
solid CO They 
anais n a plant and 
c nnected by pressure piping gas us 
A variety of sizes are available for 


Is es 


sure vé € 
1 50-lb. cakes of 


ful sizec 
be located any place 
to the 
area ' 
either vertical or horizontal installation No 
z 7 sd 

electr city, fuel or refrigerati n needed. 


Write for folder and prices 


ORY ICE 
CONVERTER CORP. 


TULSA OF LAHOmA 


DRY ICE CONVERTER 
CORPORATION 


Dept. C., Box 1652, Tulsa, Okle. 


For more data circle 577 on Post Card 
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WHY DO THE MOST EXPERIENCED 


POWER PLAN 
- BLAW-KNOX C 


1 OPERATORS PREFER 
OAL BUCKETS? 


| 


Outstanding performance is only one reason 
why the leading power plants continue to place 
repeat orders for Blaw-Knox Coal Buckets. 

Another reason is the dependability resulting 
from the many years of Blaw-Knox design 
experience. 

Blaw-Knox Company is the foremost expert 
in the design of clamshell buckets for handling 
coal or coke. 

Experienced Blaw-Knox engineers will gladly 
discuss your coal or coke handling problems and 
recommend the correct bucket size and weight 
for your needs without obligation. 

Ask for Bulletin 2229. 


SLAW-KNOX COMPANY 
BLAW KNOT SION 
EQUIPMENT pivis 
Department 473 


PITTSBURGH 38, PA. 


Offices in Principal Cities 


Cae” 





BLAW-KNOX 
CLAMSHELL BUCKETS 


FOR COAL AND COKE 


For more data circle 578 on Post Card 
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TAYLOR STOKERS are operating today in the 
heart of some of the finest urban areas ...meeting 
ironclad stack discharge ordinances without ex- 
pensive fly ash collectors and resultant draft 
losses... yet burning whatever types of coal cost 
least in each particular locality. 


MATCHLESS EFFICIENCY 


Smokeless operation and outstanding economy 
... higher average CO2, minimum solids in stack 
gases...these are outstanding characteristics of 


engineered Tay lor Stokers. 


UP TO 500,000 LBS. 


Whether you require 20,000 or 500,000 Ibs. of 
steam per hour, ask your Consulting Engineer 
about Taylor, the ange tely modern stoker 
with the old, old name...write for de sscriptive 
literature. American Engineering C sompany, 


2408 Aramingo Ave., Philadelphia 25, Pa. 


2 


AMERICAN ENGINEERING 


COMPANY 
PHILADELPHIA 25, PA. 
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Floorstand equipped with Motor Unit . . . control panel, 


motor, limit switch and push button station. 


Chapman Motor Units have fewer compo- 
nents than any other units, providing 
greater dependability, much lower main- 
tenance costs. 

There are only two pinions and two 
gears in the motor reduction train: drift is 
eliminated and lash is negligible. Your 
valves seat tight, but not too tight. Opera- 
tion is always smooth and trouble-free. 

You can mount the Chapman Motor Unit 
in any position, at any angle required. The 


rugged stub-tooth gears require no grease 


Simple and 


CHAPMAN’S 
MOTOR UNIT 
for Valves, Floorstands 
and Sluice Gates 








Simple, durable mechanism of Chapman's Motor Unit 


Hondwheel remains stationary during motor operation. 


or oil bath - yet run smoothly, quietly, 


with minimum wear. 

Weatherproof and steam tight, Chap- 
man’s floorstand units are shipped com- 
pletely wired, ready to connect to your 
power leads, for easy, rapid installation. 
This modern motor unit is dependable and 


economical. Send for new catalog No. §1. 


The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 


For more data circle 580 on Post Card 









eRe. tig y 


wee 4. 


7 


So ay ae 








METROPOLITAN EDISON BOOSTS CAPACITY BY 240,000 KW! 
Latest $35,000,000 investment is protected by Permutit- conditioned water 


Sheathed in alumimum—this silver giant is the last word oil coolers, etc. Part of this water goes on to Permutit 
in reliability and design filters and softeners comes out crystal clear and com 


Titus Station s output ilmost equals that olf 5 other Metro pl tely softened for more critical uses 


politan Edison Company stations. Permutit was selected You can get this same protection for your plant. We will 
to protect this important plant from untreated Schuylkill be glad to supply helpful information on your particular 
River water turbidity of 700 ppm, hardness up to 180 water problems. Write today 

ppm, high iron and manganese Phe Permutit Company, Dept PE-7, 330 West 42nd St, 
Iwo Permutit Precipitators remove trouble-making su New York 36, N.Y., or Permutit ¢ ompany of Canada Ltd., 


vended solids, give clarified water for bearing cooling 6975 Jeanne Mance Street, Montreal 
I . ; 


AUTOMATIC SOFTENERS deliver com 


pletely softened water. Regeneration is 


Water Conditioning Headquarters for Over 40 Years 






PRECIPITATORS reduce turbidity of Schuylkill River GRAVITY FILTERS remove final traces of suspended im 
water from 700 to below 10 ppm in one fast operation purities . . . using Anthrafilt to eliminate silica pick-up. 
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